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ABSTRACT 

A general riethodolocjy for cost-effectiveness , 
analysis was developed and applied to the C.S.U. loan desk. 

The cost-effectiveness of the existing semi- 
automated circulation system was compared with that of a 
fully manual one, based on the existing manual subsystem. . 
Any cost to the whole University, which had changed as a 
result of automation was measured, including those of 
faculty-users'— time and computer operating costs. Overheads 

r 

were excluded. Labour costs were broken down for each 
circulation activity, and were established by means of. time 
study. The study also considered all, and measured some, 
changes in effectiveness in meeting the objectives of the 
Circulation Department. These objectives were: to circulate 
materials; to minimise user effort during borrowing; to 
give maximum demand satisfaction; and to maintain the 
collection intact. 

The results were built into a unit cost model, 
which showed the existing system to be more expensive than 
the manual one (47. 4C against. 36.5<> per unit circulated). 
The semi-automated system was more effective in saving 
users' time, but at a cort of $8.25 per hour of student or 
non-C.S.U. users' time. The records for the automated system 
were less accurate than those of the manual syjtem. 
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Please correct: 

p. ii lines 3 & 5: change Dr. Burns to Mr. Burns 

p. 24 line 9: change input to output 

p. 26 line 15: change "Landon (50)" to "Landau (53)" 

p. 104 line 8 (charging): change .206 to .026 

p. 121 line 14: change 766.3 8 to 796.38 

line 18: change 9233.06 to 9263.06 

line 19: " " - and 5.65 to 5^^7 



ERRATA ' 



p. 1 bottom line; 
p. 55 line 24: 



p. 58 line 11: 
p. 69 line 24: 



p. 129 line 4: 



p. 139 line 11: 



for "an abbreviated" read "a truncated" 
should read "The unit costs of direct 
labour for hypothetical fully manual and 
fully automated systems and the existing 
semi -automated system are given in Table 
1 " 

should read "22.95% of all charges..." 
should read "...reduced by a combination 
of rising salaries and an increased 
volume of circulation...*" 
for "/lOOO man. 1000 manual" read 
"/lOOO auto. 1000 auto." 
insert " 53. LANDAU, H.B. The cost 
analysis of document surrogation: a liter- 
ature review. American Documentation , 20 
(4) 302-310, 196'i." 
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CHAPTER I 
INTRODUCTION 



The objectives of the study were: 
1) to compare the cost-effectiveness of the operation of 
the loan desk at Colorado State University Library under 
the present automated system and the previous manual system; 



and 



2) to establish a general methodology for cost-effectiveness 
studies of library automation. 

Colorado State University (C.S.u.) Library serves a 
University population of over 16,000 students plus faculty 
and staff, as well as more than 2,000 non-C.S.U. users from 
the local community. The collection size is 904,000 volumes, 
and in 1973/4 circulation reached 288,000 items. 

In September, 1972, the library introduced an automated 
circulation control system using punched book cards and ' 
borrower identification cards. Transactions are recorded 
through data collection terminals onto magnetic tapes. The 
tapes are processed six times a week by the University 
computer Center to produce a Daily Activity Report, which is, 
a printout of items on loan, at the bindery, or otherwise 
recorded as being absent from the shelves. Fines and overdue 
notices and statistics reports are produced at various 
intervals. The book cards (80 column punched cards) boar a 
L.C. classification number and an al, >!;:,• r: v.i ...j titJe. To avoid 
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'J* 

:::: - u...^ \, ' 

- gradual conversion. Cards ar. 

for new books and for cir i Punched only 

periodicals, when they arT'''"" '^"^^"^^^ unbound 

are returned. Thio 
autcation is based on the or- • 

- -a. a s.an pa. HT'' - 

for Which cards had b« ' * °' """-ct- 

- =i.c.ia.io„. X. is rr o.. 
""ed on an ed,e-„otched "^""^^ 

"-•'-up to the a r " a 

"i' to the automated sv<?f-«m ^ . 

co-existence 'o. tl ""^"^"^ 
opportunity .or a costLe„lt ^"""^ • 

"oPea that the presenti st a " 

Firesent/ study may offer 

—in, a„to„atio„, .t aM on J t ol^ 

Of an auto.ated circulation controV 
" in operation. ''^^o'^^ it 

"""^'"^ the study, the literature , • 
a-o.atio„ „as «rst examined .or other elp 
--ies and evaluations. ,hese were J a Jn ^ 
--Pe .or hi,hii,htin, the omissions Z 

systems analyst, Will ' / a computer 

"-"ians so^eti^es ,i.3 sta . V"""^" 

^«ectiv.no.s analvsis and ^--"^in, in cosc- 

literature was studied . 
4.U • »-"uxea. Chapter ttt ,• „ u 
this litor.turo, and gives . o °" 
-«thodology for cost- 



effectiveness studies rtf.* . 

uaies, discussing their role in rots..- 
cost-benefit analysis an^ . "^ofttion to 

aiysis and cost accounting. 

The methodology was used to establish k 

required for the cost-effecf """ """ '^^^ 

,,K effectiveness study of the c s u 

1-^brary loan desk. Data collection „ 

^"ly. 1974, after a sho t 

^"er a short period when the writ», . 

the loan desk i„ order t« k °" 
activl.. ' "i'" the 

"... «. „ ™ ;' 7 ■» 

or the methods used and o^r ^v. 
model. ^'^^ ^he cost 
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CHAPTER II 

COST STUDIES OF LIBRARY AUTOf-lATION : A LITERATURE REVIEW 

In the beginning it was believed that^ automation would 
55ave money. For some Tibraries thelrb have been savings in 
limited areas. For others it has been the most expensive 
exetcise yet attempted. 
^ It is now openly conceded that, on a long term basi§, 
, automation mqst prove economically feasible. This does 
not necessarily mean actual dollar savings. The question 
of feasibility should be resolved in terms of library 
objectives and services, and these in turn should be 
determined by librarians." 

LdVahn Overmyer (2) 

These remarks typify a changing attitude towards library 
automation, which has come as a result of ten years of mixed 
experiences in the field. Although the debate continues, 
improved service rather than cost savings now seems to be 
used more often to justify automation. 

In 1969, Kilgour (3) stated that: "The computer constit- 
utes for libraries an innovative technology th^t will enable 
librarians to increase productivity of staff and thus decel- 
erate the exponential rise in costs." This is the underlying 
assumption that has spurred on automation, and the argument 
gains more weight as labour costs rise and computer costs 
fall. The proMiso is greatest for library housokocping 
functions, which are repetitive, largely clerical, and require 



little int,elleotual effort 



1971 survey (4, of British university l.h ■ 
that 60% had one or libraries fou„d 

one or mere computer application, eith„ 
operational or planned 

Planned. The most popular ,,,,.1 • 
cataloguing (i e .0™ . plication was in 

9 (I.e. computer produced cataloaues) „,-.k 
promise of staff time savings in f • , • ' 
Of added entries and th ' -production 

catalogue ^ ! """""^ °' ^-^P- copies of 

in cir uLl °^ — 

Circulation control (14% of l u 

— ,5, Of 180 „ K ' . °' • ^ 1973 

U.K. libraries found 32 with o„ , • 
=o.puteri.ed loans systems. Xn ^erica. cir lt " 
- .est popular subsystem for automation^ 
" to save time by taKing care of f" 

manipulations. '^H-'ng and record 



But have the promised labour savinas . 
in fact, reduced library c 
largely undocumented attac. o^ 1 

--hey have not. „:J:~ 
- ^"e«icie„t, costly monster ! ' 

-nual predecessor „ ''""^ its 

aecesscr. He says that any labour 

than outweighed by the extra s . """^ 

salaries' rise at a " '*o- 

rise at an even higher rate'th»n 

The supposed benefits . 
"^-10,, never .ateriali l '^" ^ 
HO ma.es the cla „ '"""""^ 

ditch ,ttem ■ ^^^^^ ^ 

" attempt, on the part of m, 

When they fi,. . k librarians, to save f.^c 

givcy a VGrv fci i»„ ■ although Maoo,, 

°ry bjas.cd view of automation ,„ 

c.itici.,„,s. Perhaps his n.ost iig„iji, , 

significant cominont 
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6 

i s • 

• • • I have yet >o see 

for evaliiA*.,' ' ^"^^^^ rarely aiw^ 

^^luation Of automated sysu. • ^''^ ^^^^^ 

"»^nual ones. y t^tms, ,n comparison with 

Examining the litera 
shows that P ^'^ automated circulaf,'^ 

"—.^ ..... - 

" ... ^ .... 

xuy s computer ^ a * 
by systems analysts(8,9, do "="-lly 

^-^-ce Of costs for inclusion is "'^ 

■teven reported cosf- ^« 5 
- -eo™..ea ci.euUeion vs Js .""^ 

considerina ^^^^^^ found ^ no. 

^^ng the number of '^^^ ^^ny 

scientific an. ..,,1 ^ °^ ^ -itis, 

c.rlie.t i, th t oountries. 
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^'-^es xn ^3 he reported toui sy^te™ 
^-lua^n, a.rect U.our, ^.e..... ll /""""^ 
"^.000 per ,„„^ XB„ 7 to 

-^--„ con3.aerea ... .e e. r I". ""^^^^ 
, in-Proved service. ' iustifiea by 

Neither this na,^« ^ 
i-nis paper nor the 

Southampton university Lih °' 

'ersity Library automated ciroM, 
"^e any breakdown of the staff f ^V^tem 

automated operations, ru. i "--^ 

- Of ,ross number o stat" ^^""^^"^^ °" 

Staff requiro/i « i-u 

or predicted, .he probie; „i,, J ^^'"^ ^'^^ 

automation may not result in " " ''''' 

time may be released f ^ 

itjxeased for other -iohe * 

-Mn, or more reader services, but this • "'""^ 

. -'^-^ Of staff employed .hus^ ^""^''"^ '"^ 

automation are concealed . '^"^ 'o 

oncealed. Southampton did in . 

a^umption that a reduction in staff '"^ 
- report specific the costs in.!.?!" iT" ^ 
--rlyin, the predictions, .he mo. i j 

-"''^ is that, although the automated ' " '"^ 

. --o-d to be more expensive at ""^^ ""'^^^^^ ' 
-port Shows that the l,.o/l ' ^"^"'■^^^ '° '^''^ 

estim..d man.1 o. er t L^""" ^""^ ''^ 

-• "I-srating costs for n,=* 

^9ainst 11. 4p per jo,„, , ' ^"'^ 'l^-^P as 

i t^ei: ioan), because qni-.,-- 
than expected. ^^l^i'ios roso „,ore .apidly 

B-"and a2, ,i.,3 , ^^^^ 
for Lania^tor Univo^sitys . 

-stimoco Of up „ -'^^■'t.on system, and an 

"P to .2 cents p.r loan for their pr 



hybrxd automated system. „o„,ver he • 

comparison. " " ""^-s for 
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^hreo more papers give fairly detailed 
"-veen manual and automated cireuia ^""^ 
' — n staff time under ea IT^^"^' 
-veiop.e„t costs, .he earliest of tJes • 
.o^Parison for Oueen-s University . " """" 

-^"1 in serving as a m d , ' 

"y as a model for fn^,,*.^ 

particular study contains so ma ^''^^ 
«rors that the results are Z " ""^ --odological 

-terials costs ho W Overheads, 
costs, book preparation r»,^ 

- the overdues operation a;e i T^"^"""' 

although they may changeTig ^ ^"^^ 
, -.on. Por those lahour costs vhich 

"-™ates for the manual system '"^^ 

times for the equivalent ^^^"^^"^-^ 

--.ates almost cer ta n ^""""^ ^ -^ss 

certainly include •im^ o 

-ch as personal convorsatio 

•^i-^er-s concluding statement-"" ""^^ ' 

^i°iaing a 45t saving i„ ^taff time' ' ^ 

because the cost increase ' " • " misleading, 

fi "orcase already includes tho of* 

-vings. xn fact, this study is a .o . ^ 
— that can be made in costing " 
comparison of non-.,u,valene cos".""""" ^"""^ 

(1^) folio. Kimbc..., 

brc.„:dov,n Of .taff ti..e . . " ^^"^ ^ 

Ljiic, whicn, in t'lcir 

cou.prohensivo. tJiov • <3e toiled 

A^iey also includG ^,^1 . ^ 

i."^orance etc., , , '-f^-al 

conversion costs, though not 



^^=te.s dovelop^ent. PoUowin, the 

> -so anew .or user ti„ °^ ^^«-.s 

a model fo- costs in . 

for comparing the cost-»^, P**"" 

— • S.ste. ae.e.op..t 1?:"^"^^^ " 
''Vstems development costs . " "<=^"-^ed. 

• - - -ve oost stTL rr " 

^""'^ase or rental o. eguio 

(book nr. ^ ^"<3 implement,-- 

' Preparation and reader re,i.. costs 

^-tems development costs, xt 7 7 ' ""^ --<^- 

"'-^ are ahout as much as th "''"'^'^ ^"^t 

- -re is some supptt^""^ ''''' 

---west„niversit.:z^:::;:-~ 

^":ect ,s„u.scP, submitted a ^"-P-ation 
- — over .our .J ~ '° — or a 

P^'ent team, and central ^'^'^tral systems 

circui-*.- ®<Juipment for *-k 

""l-txo„, acquisitions, and catal ■ ^'-^ion of 

—operating liberies Th - the four 

^«^-en equipment and systeVT ^""^^^ 

"as been est- ' "^^-^"P^-ent staff i„ , 

"een estimated (19) t^at America 

as ,35,000 per annum. JrhT" 
-31C salar. f.cm ,13,000 to ^ ^ 
-"Putcr time ho requires m 
•^-''^ '^0, .,ea.s down thoTtl" 

i-'P^em.neation into the foil '^''"''"''"^^ '^evelop^.n, 
.. '^-i^".- P.-ogramming; testi "^'^^ ' 

n .nciudi: --s.o„.. 

-"W.nt COS.. 
° " " '=°=<= th.L is often 



ignored on the assumption th t 

or^o^ and for all p^.. '^^'^"^ ''^^elop^ent is a 

"•^J- process, in . as a 

—a tions ana .p...nts::r: ^ ^ '"'^^ 
--pie, , continually .e „ade. 

-ns. S.ste.fce.elo::nTl"" — e 

^ --^^^cant p.„ ; ^ -intenance are thus 

. ^'"°-ed. autonation and should not 

- -"e S„„:^ep feasibility stud. ,.i, . 

- -'-ted Circulation found " 
— « and amortises the„ over a o """^^ 

-am,,. - P-od Of years, ^i, ,3 the 

°" a Clearly stated Jl 1 ^ ^ 
considered, includin.T" '^"-^ 

automated svst,„ °^ '''^ "ser's ti„ 

system was compared with , ™^ 

7 - .e more e.pensi.. ^ ^'--^ --m 

- its,reater effectiveness. ' ''-ause 
Two examples of the r„ • 

- --effect velrrV^ ^"^""^'^^ " ^ ' 

.none (.a, , as a "^^^ ''^ the 

°^ -stin, manual system 1^"" ^ ^""""^ ^^V^^^ 

Which was more cost-Jf ^"""^^ "^""^^ — was 
automated sv»^ ^^tective than the 

system. i„ other f,,, alternative 

to an on-li„e circu, ^ ''^c'^- 

o.,erience with the on-l^" ""'^^ ^ 

-■^-.uent Change in l..„3 pT'^'^'^ ^"'^ - a 

were reduced, .ho up-to-d -1^- 

<^-<-.ss Of on-line fi,.s 



11 



(the supposed great advantage of on , • 

"i-aye or on-lme over h^»*-^K 
v'as found to be rel^M,, , systems) 

relatively unimportant to users ..r • 
as books recorded as ho- especially 
coiaed as being returned had off^n . 

Shelves. The on-lin. ^^^^^'^^ 
ine on-line system was vastlv mr.- 

develop an^ ^ ^ expensive to 

wcvexop and operatf^ 

P rate, and so was abandoned in favour nf 
improved batch autom.^ ^ favour of an 

"«*tcn automated system. 

rscems has been made as oarf 
Library Asso<.i,..- American 
y Association Library technology Project (2- 2,, 

-hese are standardised, idealised circulat o \ 
operational ones Their ="="l-txon systems, ^hot 

estimate their 1: '"^^^ ^ - 

own operating costs under the different 
systems, .u assumptions made in the calculations 
^^sted to enable such predictions. Because h ' 
systems the cost, „• idealised 

costs gxven almost certainly underestim.^ 
operating costs. Development costs for . "'^""^ 
not included. automated systems are 

Another attempt at finding standard costs has b 
by Bourne (Sfii • ™ade 
ourne (26), m reviewing cost data o„ 

mated circul.M- ""^""^^ ^""^ ^^'o- 

. «^=t-s published, from I960 to 1970 

data were nov^.i „ i ""to i»70. The 

were normalised to 19KB i 

" isoB dOilar valueci ._j 
unit cost., u„ aiues, and converted to 

costs. However, the unit ^ 

' "® ""It costs still va.-io/i <= 

74.6 cents per tran,».. • "'^ '° 

per transaction, because different costs had h 
included, in general, the automated sv . 
^Uhough in Bourn..s own c ^''"^ """"^ 

-s Cheapest Bour/ "^^^'^ ' 

P -t. Bourne proposes a standard method of dat^ 

collection for circulation systems 

^nd activities should be included . 

included am2 excluded . He point.s out 
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that subsequent aata analysis and -nodif ication 
a- onz. possible i. t.e original data .7 

sufficient detail *k """''^^ " 

detail. The methodology of costing circulaf 

-.stems is devel.ped father in Bourne, study thT 
else in the literature. 

For What they are worth, the figures • • 
stu^i»o • figures given in the above 

studies indicate that automated systems do , 

time, but that wh» °" 
uut mat when computer tlmt. =r.^ . 

added the . . - equipment costs are 

' °P-"ting costs are usually higher than 

ones o/,.,..!. "-igner than manual 

ones. Southampton is an exception rr \ 
costs were added -development 
added, the automated systems would be even mo 

expensive over the amortisation 

"■"uttisation period. 

One might thus expect fo » 

<=*Pect to see attempts to H.>=n« 
systems in ter™.- of ,• ^ = ^° ^"stify automated. 

ter™.. of increased effectiveness. However the 
literature shows little other th.n 

:jx::::':::::r r r 

uttGT time savina<; h^tt« u 

»« ......... , r::.:::.:"^ " 

of the collection management 

"Aiection by providing the info*-™ 4.- 
base loans, acguisitlo . -^°-ation on which to 

As vet ^ "^^^^^^"^ P°Hcy decisions. 

- vet, no one has attempted to measure the ,uaUty of 

From the examination of the litpr.^, 
automated circul.tio ^^*°"ture on evaluation of 

^ circulation control syster^ f« 

eo.t effectiveness comparisons have become clear- 

' — - -t. Of both Old and" 

.i tems, preferably jr. thp fn,-m 

y J-n t-ne foun of unit costs; 



13 



2) Cost studies Should include all relevant costs. 

that is, development implen,entation, and operating costs , 
The development and implementation costs should be amort- ' 

costs to gi,e a true cost for the new system! 

3) Labour costs should be calculated from full breakdown, 
of tasks for the old an^ new systems, to ensure compar- 
ability; 

4) Changes in effectiveness (for better or worse, should 
be Clearly documented, and as far as possible quantified. 
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CHAPTER III 



GENERAL METHODOLOGY OP COST-EFFECTIVENESS ANALYSIS 
EEinciples^Lcost^ectiveness an. ............ ■„, „ ^ ,^ 

It is Clear from Chapter II that cost alone is not . 
valid criterion for comparing manual and autc^ated system, 
xn libraries. The effectiveness of the alternatives should " 
also be considered, but has often been ignored because of ' 
the difficulty of measuring effectiveness. In fact, see ^ 

studies (16, 27) have suggested th,i-^«=^ u , 

suggested that costs should only be 

compared for alternativoe a* *>, 

ernatives at the same level of effectiveness. 

However, library automation, or any other library 
project, can be evaluated by using cost-effectiveness anal- 
ysis. Which relates costs to effectiveness. It does not 
avoid the problem of measuring effectiveness, in fact, current 
research into measurement of library effectiveness could 
greatly enhance the utility of cost-ef fectivehess analysis. 
However, it does emphasise the importance of effectiveness , 
when considering alternative projects. . i 

unfortunately, the purposes an. methods of cost-effect- 
xveness analysis and other costing techniques, particularly 
cost-benofit analysis and cost accounting, have been confused 
as the techniques have been introduced to librarians from 
other disciplines. The aim in this chapter i. to clarify the 
role and methods of cost-effectiveness analysis in relation 
to those Of other techniques. Cost-of fectivoness analysis is 
the most practicable of the three techniques in libraries, as 
xt xnvolves neither th, value jud^cents of cost-benefit 
analysis, nor the continuing com,.nitt.ont to a cost accounting 
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system. 

There is no standard definition of cost-effectiveness, 
but given that effectiveness is a measure of how near a 
system comes to meeting its objectives, Lancaster's (28) 
description seems to be the best: "Cost-effectiveness, then, 
deals with the relationship between level of performance, 
(effectiveness) and the costs involved in achieving this 
level." It is a measure of how efficiently, in terms of costs 
a system is satisfying its objectives. 

The term cost-effectiveness analysis is frequently used 
synonymously with cost-benefit analysis, but as Mishan says: 
"... in cost-benefit analysis we are concerned 
With the economy as a whole; with the welfare of 
a defined society, and not any smaller part of it." (29) 
Cost-effectiveness is measured in terms of the objectives 
of the particular system under study. The value of these 
objectives in contributing to social benefit is taken as 
given. This assumption makes the comparison simpler, but it 
begs the question of how much the system is worth. For example 
a library may compare the cost per demand satisfied of altern^ 
ative means (e.g. interlibrary loan, buying more books) of 
meeting all the demands placed upon it. />ut ultimately, some- 
one at a higher level of authority must decide what value 
can be placed on satisfying these demands, and hence, if the 
ends justify the means. 

The objectives of a system depend on nhcre tlio system's 
boundaries are placed. If the library itself is considered to 
be the system, one of t;l,o objectivou will bo to satir.fy ihu 
de .nd for books. If the library is considered a subsys-.^.cM of 
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a parent body, the objectives become those of the parent 
body, for example, ■ ..ucat.'.on and research. In this context 
the library is seen as one of a number o.' alternative sub- 
systems (and not necessarily the most' effective) for helping 
the university reach its objectives. If the system boundarie.- 
are further widened, the objectives finally become those of 
society as a whole, at least for libraries in the public 
sector. In this context cost-benefit analysis is seen to be 
a special case of cost-effectiveness analysis. Even cost- 
behefit analysis is limiLod by system boundaries, which are 
normally placed at the national level, so that any benefits 
or costs to other nations are ignored. 

Where the system boundaries are placed depends on the 
reasons for the cost-effectiveness analysis. Cost-effectiveness 
analysis is essentially a tool for decision making, so the 
most meaningful level is that at which the decision is made. 
As regards library automation, this may be in the library or 
at the level of the parent institution, or even higher. 

Thus any cost-effectiveness analysis requires a clear 
understanding of the reasons for the study, as these dotennine 
the scope of the system and its objectives, which in turn 
determine the relevant co.ts and measures of effectiveness. 

Reasons J or_co st-ef fectiveness analvsir. 

The main use of cost-ef fectivo.oss analysis is as .„ aid ' 

in deciding between aatcrnative means of r..-,chin<, stated ' 
objectives. Onco the choico has been made, tl,. co.ts estab- 
lished during th. analysis ...y be usod in pl:.„ning and 
budgeting for the selected project. 
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Cost-jeffectiveness analysis should again be used during 
the opor^ating phase to ensure that the project is achieving' 
the expected performance level, and that no changes have 
occurred in the system or its objectives which would^inval- 
idate the initial analysis. 

Finally, the analysis gives unit costs (e.g. coat per I 
demand satisifed, cost per book circulated) , whidh hav^ been 
used in attempts to set standards, against which, in prin- ' " 
ciple, any comparable system could evaltiate its performance. 
However, setting standards is only possible if standard 
methods and measures are used in the cost-effectiveness . 
analysis, and in library automation this has not happened. 
The figures do. have to be adjusted for time and place, for 
example, to allow for different wage levels and building costs, 

Elements of cost-effectiveness analysis. 

There are five basic elements in any cost-effectiveness 
study (28, 30): 

1) The objectives of the system under study; 

2) The alternative methods of reaching the objectives; 

3) The costs. and measures of effectiveness of the 
alternatives; 

4) A model to relate costs to effectiveness; 

5) A criterion to rank the alternatives in order of 
desirability. 

ThcGo elements will be discussed in turn. 

Objectives 

The importance of establishing the objectives has already 
bean discussed: it is from them that the measures of effect- 
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iveness are derived. It is not very conunon to find a clear 
statement of objectives in libraries or library subsystens, 
so part of the analysis is to elucidate the objectives. 

Alternatives 

Establishing the alternatives is pirt of the systems 

analysis process and will not be considered hefe. At the 

\ 

stage of cost-effectiveness analysis the altornatives will 
already be limited to a very few of the many possible methods. 

Costs , 

There are numerous different ways of defining costs (31), 
and the word has completely different meanings to economists 
and accountants (32) . For the purposes of cost-ef f ectiveneas 
analysis, costs can be defined as resources consmned, whether 
these resources be money, nan hours, materials, equipment,, 
or even building space. The resources are generally measured 
in terms of monetary units, the pounds or dollars s^ply ^ 
being exchange units to compare amounts of different resources 
It should ^be understood that resources consumed include more 
than resources input or budgeted, for costs may be incurred 
outside the immediate system, for example, by the user, or 
by a different administrative level (e.g. the university 
instead of the library) . 

In co?t analysis a number of different kinds of costs ' 
must be distinguished. The first distinction is between 
relevant and non-relevant costs, and here again the reasons 
for the r.tudy and the definition of the boundaries of the 
system under consideration are' all important. External, cor.ts 
are the first type of non-relevant cost. "'Extcrncil costs 
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are those costs of a decision or a program that fall beyond 
the boundaries of the decision makers organization ..." (31). 
The other, type of non-relevant cost is invariant costs, that 
is, costs which are the same for all alternatives. If a cost 
remains the same regardlea-s of the decision, it is irrelevant 
to the decision making process and the cost-effectiveness 
analysis. 

When a new programme is being considered, the relevant 
costs include the non-recurrent costs of development and 
implementation, and the recurrent, or operating, costs. ^ For 
a continuiny programme, only th.e operating costs are relevant, 
because the inivial costs have; already been incurred, in each 
of these categoif^ies, there may be costs for labour, materials, 
machines, and services, which can be charged directly to the 
programme and which are likely to diffor between the altern- 
atives. Any 'cost which is consumed wholly by a programme 
should be charged directly to that programme, for example, 
the costs of special equipment should be charged directly, 
rather than as an overhead, whenever appropriate. 

In addition, the three categories of development, 
implementation, and operating costs will each have indirect 
costs, or overheads, which may be relevant, depending on the 
particular choice under consideration. Indirect coGts are 
"... costs that are not readily identified nor visibly 
traceable to specific goods, services, operations, etc., but 
are nevertheless charged to the product in standard accounting 
prncticG . " (32). In cost conpjrir.ons , overlieads are frequently 
excluded , often without explanation, but all indirect costs 
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should bo carefully considered before including or excluding 
them from a cost-effectiveness comparison. 

In cost accounting the indirect costs which are allocated 
to processes or products ("cost centres") are: the salary 
fringe benefits (pension, insurance and other contributions 
".ade by the employer); depreciation or rental, and mainten- 
ance costs of equipment (including computers) , and the "space 
costs" Which include depreciation or rental, and maintenance 
of the building and furnishings, insurance, heat, light, 
water, power, rates, telephone, .ianitor, and gardener. Some 
library applications also include book depreciation and 
n-aintenance (33, 34), and some studies (35, 36, 37) allocate 
administrative costs over the cost centres, although there 
is some disagreement as to whether these should be treated 
as a separate cost centre (33, 34). 

However, cost accounting is based on different principles, 
and used for different purposes from those of cost-effective- 
ness analysis. A cost accounting system is a continuous 
procedure for relating input, in ter^s of costs and. times 
etc., to output for various parts of an organisation (the 
cost centres) . It -,as originally used in manufacturing indust- 
ries to establish reasonable selling prices for a range of 
products, and has now been used" for the sa.e purpose by 
libraries and information units, particularly in industry (36). 
In order to operate a cost recovery sys ton,, the totals of the 
costs of all the operations, including both those directly 
charged and those allocated, mu.t equal the actual co.ts of 
operation as accumulated by normal accounting meLhod.s (-11), 

and so all overheads must be allocator' 1- -i , , - .i 

aixocatoo b^t .%(•'■,-, UiG cofeV. centres. 
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However, .n cost-effectiveness analysis th . 
7 relevant costs are th. w 

J . , ^ ""^^^ ^i"'"^ between ^ho alt. 

Applying this criterion i„ the case of , k 

J ■ salary fringe benefits are rele 1 

™ay Change. costs i aT: T ""^^^ ^ 

-J costs Of new eaain.. . 

eq..p.ent could be charged directly to the 
. automated activity fii-' • 

A ^ ^^^^ its only u«;pi 

*»miir^« ^ «"Ay use;, while qGn«>rai 
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f they remain unchanged The oth " 

a^yea. Tfte other overheat^ 

I result of automation (excent ' 

4 costs in the case of a librarv • • 

- .» ........ ....^.z-:::':.:: r ■ 
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cost centroo ^ing departments or 

centres may change as a result of autn 
on the method of allocat • ^-tomation, depending 

Allocation. It ic 

® common acconrn 

to .ump all overheads together and n " 

to the direct lahcur . ^ ^'"^ 

i^bcur costs Of each co.^t cenCrn u 
gives a very aor^ ^^ntro. Hayes (41) 

very good example of the resulf^ ^ 

7°'"" « "■■ ...... ..,„ : ' " 

other departments are ch,rn=H " 

Chaiged more. The effect " 

• • • .1 1 to 
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provide: positive encouragement to the replacement of labor 
by other kinds of direct costs and, especially, by mechan- 
ization. It also has the effect of penalizing the parts of 
an organization that do not attempt to use mechanization." 
It is even possible for the total costs of the automating 
department to fall, while the total costs of the whole 
library increase, as a result of automation. 

Because these changes are artificial, resulting purely 
from arbitrary accounting practice, it is suggested here that 
any overheads which are not directly affected by the choice 
between alternative projects should be excluded from the 
cost-effectiveness analysis. An example of this practice is 
Magson's work (42) and the SWULSCP study (21) , 

Thus costs include a.'.l aspects of resource consumption, 
but the relevant costs to cost-effectiveness analysis include 
only those costs which are affected by the choice between 
alternatives. \ 

Effectiveness 

The criteria of effectiveness are determined by the 
objectives of the system, so there may be one or more criteria, 
depending on the nuiiibcr of objectives • Progress towards the 
objectives may be directly measurable, for* example, by 
percentage of requests satisfied* However, effectiveness can 
often only be measured indirectly. For example, it is often . 
suggested that user satisfaction, in the general son'^'^, 
should be the main criterion of effectiveness (43) , uut this 
can only bo measured subjectively. Iiov/cvor, the ufjc mado of 
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the collection gives an indirect, objective measure of 
satisfaction. 

One measure of effectiveness is usually the volume of 
activity - items processed or produced, or the units of 
service providad (e.g. reference questions answered) . For 
service activities, response time and user effort may also 
be considered. Evans (44) gives a good review of effectiveness 
criteria for libraries, and further measures will be considered 
in Chapter IV. 

While some of the criteria are convertible to a monetary 
scale (for example, user time), others will be incommensurable 
and even intangible. The intangibles cannot be included in 
models of cost-effectiveness. 



The model 

The model relates the costs to the effectiveness of each 
alternative. In fact, there may be more than one model for 
different alternatives and different effectiveness ctiteria. 
"The model used T.ay take the form of mathematical equations, 
a computer program, or merely a complete verbal description 
of the. situation." (28) In addition, it may be a "one off- 
model, vdid only in a fixed set of circumstances, or it may 
be a general model with predictive value. In the latter case 
it is essential to distinguish between recurrent and non- 
recurrent costs and between fixed and variable costs. The 
non-recurrent costs are treated as capital investment, because 
their value is not consumed with n the normal accounting 
period of one year (48), and shcu.ld be amortisod over iiho 
expected life of the item (normally five to ten ye«irs for 



automated systems development and implo.entation costs) 
; If the variable costs (which vary with the level of output, 

are distinguished then the .odel can he used to predict costs 
; at different production levels, if the .odel is to have 

predictive value the data .ust be collected over a typical 
! ^ period, including a full cycle of any cyclic activities 

It .ay not be possible to include all the effectiveness 
criteria in one .odel. The co^.onest approach is the unit cost 
-del, relating cost to the volume of output or activity, 

and treating other effectiveness crit-^^,-. . 

xveness criteria separately, if the 

measure can be cnrwTar-*-^^ *. 

converted to monetary uni t-c i*- «^ 

cuary units it can be included 

m the model as a negative cost- « 

«gciT:ive cost, in economic theory costs 

and benefits have tht^ cam« ^« 

nave tne same dimensions, so " < *. a 

' • • . It doesn't 

-tter What side of the equation the costs and benefits are 
on, or What you call them, so long as all significant conseg- 
uences of our decisions appear somewhere in our cos t-benef it 
analyses and that they are neither forgotten nor double- 

counted." (31) The same principle can ho 

principle can be used for effectiveness 

criteria. 
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Finally, if the model is to have predictive value (and 
the analysis is for the purpose of decision ma.ing, the 
future costs and returns should be estimated), the g^stion 

of whether or not to discount future costc 

lacure costs to present values 

must be considered. 
, "It has become customary to ccr.pare costs on a 

present value basis. Tbat is we detonnine a planning 
Porioa of, say, 20 yea.s, and then we detc^ine the a„.„„t 
Of money required to be set aside today ,„ 

Stream of. costs to be incurr«^ - • 

incurred aurxng the succcodiny 



20 years. Use of a non-zero interest rate causes the 
present value to be 'smaller than the expenditure required 
in the future by the amount of the compounded interest 
on the present value. The higher the interest rate 
the smaller the present value." (30) 
It has also been suggested that future benefits be discounted 
at the sa..c rate (45), as they are in economics. However, 
t.Ms treatment assumes that the decision maker has the choice 

of investing funds to cover future costs and in moo*- v 

, uubts , ana m most li-^raries 

this is not so. m fact, any unspelt money normally has to 
be returned to the funding body at the end of the fiscal 
year. Therefore, the use of the discounted cash flow tech- 
nique by libraries is of doubtful validity. 

r 

The criterion 

In cost-benefit analysis the aim is to measure all 
costs and benefits on the same scale, and the criterion for 
ranking alternatives is simply net monetary benefit or 
benefit-to-cost ratio. In cost-effectiveness analysis the 
problem is more complex because of the incommensurables. 
The criterion must provide a method of weighing costs against 
estimated effectiveness. Cost-effectiveness ratio is the most 
likely criterion, but if there are a number of effectiveness 
criteria giving more than one ratio, some idea of the ranking 
of the objectives of the system will bo neoessory before the 
final choice can bo made. 

Cornp arabi ] ity of 

••a13 too often in librc:ry literature wo cjct bare co.st 
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COST-EFrECTIVENESS OP C.S.U. LOAN DESK: METHODOLOGY 
1. Objectives c i scope of thp »f..^y 

The goal of this study of the C.S.U. loan desk was to 
compare the cost-effectiveness of the circulation syste™ as 
it was operating in mid-1974, in a semi-automated state, 
with the predicted cost-effectiveness of the manual system 
at the same point in time. The study was thus an evaluation 
of the original decision to automate. 

It was decided that the study should consider the changes 
in costs and effectiveness in the context of the whole 
university, rather than of the library, because book circ- 
ulation is a service provided by the library to the University, 
for which the university pays. The original decision to, 
automate took the users into account, and was made at the 
level of the University, as well as in the library.. In fact, 
implementation required approval at many levels right' up to ' 
the Colorado State government, but it seems likely that the 
decision-makers at the higher levels, relied he.vily on the 
judgement of the University and library personnel. In 
addition, the assignment of costs between the library and 
the University is somewhat arbitrary; for exa,„ple, staff 
salaries come out of the library budget, but some of the 
- salary fringe benefits are paid by the University. Similarly, 
the library is not charged for the services of the Conp„ter 
Center, though it is for sonio naintenancc services. 

indeed, some benefits fro:, automation foil outside the 
university; another state University adopted the program, for 
its own circulation system. However, these benefits are 



beyond the scope of the study as defined above. 

Having defined the goals and scope of the study, the 
elements of the cost-effectiveness analysis were established 
in accordance with the principles Outlined in Chapter 3. 

^- Objectives o f the ci relation sy stem 

There were no written objectives for the circulation 
system prior to the study, apart fron a general paragraph 
in the policy statement for the whole library (the first 
paragraph given below) . After discussion with the Circulation 
Librarian, he provided the following statement of objectives: 
"The processes and services which result in 
bringing users and library materials into 
productive relationship are the circulation 
factions. While research and scholarship may be 
pursued within the building, convenience aAj 
economy are best served if the scholar can take 
the material where he chooses. 

The objectives of the circulation department 
are to make the material available to the patron 
when needed,, to formulate and supervise a program 
Which enables the scholars of the academic commu- 
nity to Share the resources of the collection; to 
ensure that the collection is maintained intact, 
..so that the users can obtain tho material quickly, 
efficiently, and at reasonable costs to tho 
University." 

This statement was translated into the following four 
objectives; 

(i) To circulate items from the collection. 



(ii) To minimise the time and effort required of the user 
when borrowin.j materials. 

(iii) To make materia] available when needed, or as soon as 
possible thereafter. 

/ 

(IV) TO maintain the collection intact. 

^' Alternativ e methods of reaching the objectives 

The cost-effectiveness of the existing, semi -automate^ 
circulation system was compared with that of a fully manual 
system, operating in the same way as the existing manual 
component. There had been some changes in the manual oper- 
- ations since automation, so that the study is not a comp- 
arison of the automated system with the original manual 
system. \ 

In order to become familiar with the two systems, the 
writer first spent seven days working at the loan desk and 
questioning the employees while they worked. The basic circ- 
ulation activities were analysed, and the results appeax in 
the flow^process charts in Appendix I, along with a general 
outline o^ the two systems. ^ 

9 

*• Establish ing the relevant costs 

The relevant costs were selected according to the 
criteria identified in Chapter III; that is, they should be 
incurred within the system (the University) , and should have 
changed as a direct result of automation of the loan desk. 
A cost is defined as any resource consuraod, whether it be 
staff time, materials, equiprnent, services, or building space 
The relevant costs for the auton-.ated system, therefore. 
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included systems development and implementation costs, as 
well as operating costs. Continuing the manual system only 
involved the recurrent operating costs. 

a) Variable operating costs 

These vary directly with the volume of circulation, 
and were broken down for both systems into labour, materials, 
services (at the Computer Center) , and the time of the faculty 
users. Computer services and facj^lty users' time were direct 
costs of the circulation systems to the University, though 
not to the library. 

Labour costs for each of the basic circulation activities 
(those charted in Appendix I) were calculated, as most of 
these activities differ between the two systems. 

Staff activities which were unchanged or only slightly 
modified as a result of automation were excluded from the 
labour costs. A list of these activities is included in 
Appendix ^Searching was affected by automation, in that, 
instead of filling out and filing a McBee/ card for the missing 
±tem^a~ltev book card is punched and charged out on the 
automated system to a special borrower number for missing 
books. However, this part of the search procedure was consid- 
ered to be insignificant in comparison with the amount of 
time spent verifying the call numbers and actually searching 
for the items in the stacks. Therefore, the search pr6cGdure 
was excluded from the study. Registration of non-C.S.U. 
borrowers was changed significantly by automation. Non-C.S.U. 
borrowers arc now regirtf?red on forms which arc optically 
scanned by the computer to provide input to the macluno 
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/.readable registration file. Materials costs for non-C.S.U. 
borrower registration were included in the study, though 
the labour cost involved had to be excluded, because it was 
impossible to establish the cost of the equivalent manual 
operation. 

General materials costs, for example, of pencils, were 
assumed to have remained unchanged. Materials costs were 
included only for those materials used in the basic circul- 
ation activities, for borrower identification cards (which 
require punching for the automated system) , and for book 
cards and book pockets. Labour costs for punching and iriserting 
the book cards were also measured. Although the borrower I.D. 
cards were supplied by the University Admissions and Records 
Department, and were used for identification outside the 
library, it was felt that their cost should be charged to 
circulation, becai^se this was their main use, and because 
the machine-readable l.D.s in use in "1974 had been designed 
specifically for use in the automated circulation control 
system. The cost of creating the student and faculty identif- 
ication files on magnetic tape was excluded, because the 
University creates these files for other uses, and because 
they already existed before the library automated, 
b) Fixed operating costs 

Each alternative also has a category of fixed labour 
costs for supervision, training, and general administration, 
which include the work of the loan desk supervisor, the 
fl4n>inistrative secretary, and the Circulation Librarian, and 
ani) other support staff* costs not directly attributable to 
J o ""^'^ circulation of item.s. The cost of systems 
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for the automated system comes in this category. General 
supervision and administration nay have been affected, by 
automation; for example/ staff training may take more or 
less time, and one of the secretary's duties, billing 
students for books lost while on loan, is done automatically 
by the computer. But the time involved in producing the bill 
\ is small compared to the time spent searching the stacks 
and refunding the charge when the student finds the book, 
as eventually often happens. However, except for a few 
housekeeping activities for the automated system, (changing 
and delivering tapes, and collecting the printouts) , the time 
for general supervision and administration could not be 
divided meaningfully between the automated and manual sub- 
systems. Thus it was impossible to establish the time required 
for a fully manual system. Therefore, it was decided to set 
the on-going costs of general supervision, training, and 
administration of the department e^mal for both systems, but 
to include them in the cost model as a cost which might 
vary between the alternatives, and which could be set at 
different levels by anyone else using the model. 

The fixed equipment costs were considered relevant only 
if they had changed as a result of automation. Thus equip- 
ment costs for the manual system were zero, but for the auto- 
mated system include rental of the daca collection devices, 
magnetic tape drives, and keypunch machine. 

Except for salary fringe benefits, overhead costs were 
excluded from the study for the reasons given in Chapter III. 
The costs Qf building space and administration were unaffected 
by automation and wore, therefore, irrelevant to the cost- 



effectiveness sJ-.udy. 

The costs specified above correspond fairly closely 
to those included in Bourne's standard data collection 
model (26). Any differences are because his model is for 
establisning standard unit costs, whereas the present study 
is measuring cost-effectiveness. 

5. Criteria of effectiveru 

Criteria for measuring effectiveness in terms of each 
of the objectives were considered, though in some cases 
actual measures could not be established because of the time 
limitations on the study, 
i) To circulate items from the collection 

Effectiveness in terms of this objective could be meas- 
ured directly by the volume of circulation, but only in 
relation to a fixed set of circumstances (number of potential 
borrov.-2rs, loan period, etc.). it is unlikely that all the 
variables that do affect the level of circulation are known 
anyway, so isolating the effects of one variable, in this 
case automation, would be extremely difficult, if not imposs- 
ible, and was not attempted in the present study. It was, 
therefore, assumed that the level of circulation would be the 
same regardless of the circulation system; that is, the manual 
and automated systems would be equally effective in meeting 
this objective. However, cost per item circulated was the 
ma:n measure of cost-effectiveness used, 
ii) To minimise the time and effort required of the user 
when borrowing ncitorials 
Thj obvious cr-Ltcrion hero is user time required per item 
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borrowed, where the smaller the tim. 

^^"^s the greater the 
ee.ectiveness. However, user t.„e is i.volvea i„ 

- -™ - -eu, .nun. ..e McBee cL. „.UiJ 

for service; and being served Of fh 
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With tho n, , system m comparison 

with the manual one. Since faculty users' t^n, k . 
K users time had alreadv 

been included as a cost, their tim. 

tha .f. . '^''""^^ ^^^^ excluded from 

the effectiveness measure. 

iii) To make material a^T^^^^u^ 

available when needed or as soon as 
I. possible thereafter 

r* . objective has been m»a-ur«d 

S "'"^ situations by "satisfac.- , "--a.ured 

I "y satisfaction level" (471 ft.K„ 

z :: — - 

eitner of these measures for ^-k^ 

system th • r ""-^-"-""ated circulation 

system then in existence, and, in any case th. 
<r. ^ ^ase, there were no 

figures available for the earlier m 

earlier manual system for compar- 

-on. some o. the possible effects of autc.atlon 
. ^uccuiavion on avail- 

ability „iu be discussed with the results. 

iv) TO maintain the collection intact 
Tho number of books lost is 



. , ous meriEurc of 

railurc to moot Mn' c- r^I • 

thi. obooctive. However, a number of f.e.ors 
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contribute to maintaining the collection intact. The most 
important is the security system at the exit,- for preventing 
theft, Which is the same for both alternative circulation 
control systems. The accuracy of the records to control 
circulating materials also contributes to maintaining th. 
collection intact, and this has been affected by automation. 
Therefore, the accuracy of the files in identifying tho 
borrower of each item on loan was used as an indirect ™easu.. 
of effectiveness. 



CHAPTER V 



DATA COLLECTION 



/ 



Data on the co5ts of labour, materials, computer time, 
and equipment had be collected for both systems, as 
well as da'-:* for effectiveness measures on user time and 
cotics, and the ''frequencies of certain events in the circul- 
ation processes. Of these, labour costs were by far the most 
difficult to establish, because there were no pre-existing 
data broken down in a form suitable . for the cost-effectiveness 
study. 

L abour costs 

It was considered essential to break down staff time 
at the loan desk into unit times for each of the circulation 
activities, rather than use gross number of hours worked, 
for the following reasons. 

i) This was the only way that time at the loan desk could be 
assigned to the manual and automated circulation subsystems. 

ii) The loan desk staff carry out some duties not directly 
related to circulation work, e.g. locaation assistance, and 
the amount of time spent on such work is likely to vary at 
different times of the year. During July,, when the study 
was carried out, loan desk staff were helping with shelving 
in the stacks and shelf reading. During the rest of the year 
they would not normally have time for such activities. As 
mentioned in Chapter II, this kind of peripheral activity, 



which door not vary directly with the volume of circulation, 
would invalidat.: any comparison on the basis of gross staff 
time between the two systems. With automated systems more 
time is likely to be available and hence spent on peripheral 
activities. 

iii) Subdividing circulation work into its constituent 
activities show? exactly what is involved, and gives more 
meaningful time and cost data. If given in sufficient detail, 
such data can be subsequently analysed, modified, and synthes- 
ised to predict, or compare with, data for other libraries (26) 

iv) The process of analysing the activities is useful in its 
own right. It clarifies the reasons for the existing procedures 
and highlights activities for which there are no apparent 
reasons. Thus it may lead to suggestions for improved methods. 

In order to measure labour costs it is necessary to 
know, for each activity, the mean time taken, the frequency 
with which it occurs, the level or levels of staff performing 
it, and the staff salaries. 

Time ' 

There has been plenty of discussion els^'ewhere (21,46,48) 
on the choice of a method for measuring staff time spent on 
an activity (work measurement). For circulation work, which 
involves many short, repetitive activities and frequent 
changes between activities, there arc only two practical 
options: time study with a stop watch, or activity sa/npUng. 
In the present case, activity sampling was eliminated because 
there was no equipiuont /random alarm dcvicerO available to 
enable self-recording, and it was felt that activity r,a:r.pling 
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by one observer would take too long. Therefore, direct 
timing with a stop watch was used. 

The first part of any time study is the analysis of the 
work into activities to be timed. This was done on the flow 
process charts reproduced in Appendix I. m choosing the 
units of activity to be timed, the following criteria were 
followed (49). 

i) The beginning and end points should be easily identifiable, 
with no overlap between activities. 

ii) Within the units there should be a continuity of steps, 
With no gaps. 

iii) Only one percon should be involved in the unit. 

iv) There should be an easily identifiable end product or 
consequence. 

V) There should be a conm,onality or relationship between the 
units timed. (For example, times for machines and people 
should not be compared) . 

The units were, kept fairly short (most were under one 
mnute), but if a sequence of events always occurred together, 
without any interruptions, then they were timed as a single 
unit. The units timed are indicated by. brackets on the flow 
process charts. When any abnormal interruptions occurred 
during the timing of a unit, they were excluded from the 
time measure. However, normal, unavoidable delay within the 
units (for example, waiting for a patron to produce hi. i.d.) 
was included as^ normal part of the activity. 

The times were measured with a dccimol stop watch «nd 
recorded on observ.tio,, sheets. The continuous timing mnt' od 



was used for activities such as fln„ • 

those involvinq nafr-^. especially 
'^Avxjig patron serviro 

only occurred singly. 

Times were takon 

taken for a number of, if not all 
members of staff r.^ r ' 

the nonnal practice i„ i„,,,,,,, „,^^^ 

aU taken for one person „h 

ne person, whose performance is r^^^^ 
Slow, or normal, usina a ■■ " 

, using a 'personal rating factor- of k 

''-ow, or e,ual to 100,, respectively J,. , ! 
an allowance for the effect of the h ' 

°" ^•'^ indiviaual. 
thxs way a standard ti.e is established 
agaxnst which other individuals' perform 

- .dustrial method has .en use n^^ 

(50) hn*. . -Liorary time study 

^^^i , but was considered inAr^r^ 

--h.was attempting t f r^"" " ^ 

^ standard time Xn i d ""^ 

time. In industry the individual tvDi..,, 

- activity continuously, so it is feasible 

overall d».i: feasible to judge his 

P3.form.nce, although only subjectivelv u 
in Circulation work a variety of , 

^ °^ P^°Pl^ perform the task 
discontmuously, and at different r.. 

-King personal rating facto ^""^ 

average time of V ^""^^ ' 

of a large number of observations of 
variety of individuals w.. • ' 

ais, was considered to bn ^ m 
and realist!,- „, "^o be a more reliable 

l^stic measure on which to base costs 

- -1 ;:::.;r^^ ^^^^^^^ "° - 

» "^'^^ ^n'^*- individual 
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perforroance was not being evaluated i, 

^ evaluated, and because they were 

already faniliar with the observer. 

It was originally hoped to obtain enough readings for 
each activity to give 9S» confidence that the true »ean ti^e 
lay Within . 5. of the measured ™ean. After a nu^er of 
readings had been taken for an activity, the following 
equation was used to determine the number of reading, required 
to give this level of precision (51) : 

i'n which: 

N = actual number of observations; 
X = value of each observation; and 
N'= required number of observations. 
However, with the variability innate in the .or., particularly 
When there .s an interaction with the patron, , and due to 
ai«erent staff, a large nu^^er of readings were re<,ui.ed to 
reach this level of precision. :t was attained for the „ost 
frequent activities, while for the rest, as „any readings 
were taKen as ti.e and their occurrence permitted. 

The results of the ti„e study are reported in Appendix XXX, 
w^ch gives .ean ti.es, confidence limits, and the number 
Of readings ta.en for each activity. So^e of the manual 
activities occurred infrequently, and their confidence 

intervals c e laroo tt, 

large. In the case of taking "holds" (ro«aives) 
on the manual svstrm nni,, „ 

■system, only one occurrence v/as observed 

au-ing the whole month. Part o. the operation ,.a.in. the 
request and o.t.ining the Mc.eo card fro,„ the circolnt.on 



file) was, therefore, assumed to have the same mean time as 
the equivalent operations in the renewal process. Similar 
assumptions were made for a few other activities, and are 

recorded in Appendix III. 

Although the loan desk staff are not as busy in the 
summer, July circulation being only 75% of the normal level, 
it was assumed that the unit times recorded in July would 
be typical of the rest of the year. The units measured were 
short, and in many cases fairly mechanical activities, and 
it was considered that any rests would be more likely to 
occur between units, rather than within them. The unit time 
gives a realistic measure of one unit of an activity, but 
cannot be used to predict the number of units completed 
over a period of time spent on that activity. Doing so would 
almost certainly overestimate the rate of work, because 
unproductive time between the cycles of the activity reduces 
this rate. 

Any work measurement based on direct timing must make 
some allowance for unproductive time. Some figures for 
unproductive time are given in the library literature, but 

f.,.n. n» (21) to over 25% (24), and there seems to 
they vary from iJ% \^^) ^-^v^i. 

be no Clear definition of what exactly it includes. Therefore, 
it was decided to measure unproductive time, defined in this 

A K«t->o<in -iobs : unavoidable delay, 
study as: walking around betvveen 300s, 

for example, waiting to ask the supervisor a question; .idle 
time, such as talking or reading, and attending to personal 
needs (i.o. visiting Uho rest roon.) . Coffee brc.ks and any 
aolay time within timed cycle, were excluded, b.ing allowed 



for elsewhere. The percentage of unproductive time was 

established by recording the i^umbers of productive and 

\ 

unproductive loan desk staff at\ten minute intervals, covering 
one whole library opening period \7:30 a.m. to 10:00 p.m.), 
but spread over two days. The readings were taken on a 
Wednesday and a Thursday, because circulation is generally 
highest on Mondays and decreases through the week until it is 
lowest on Sunday. ' The peJ^centage obtained was thought to be 
representative of July, but not necessarily of the rest of 
the year, because the staff were not as busy during July. An 
estimate of the average percentage of unproductive time was 
made, based on calculations and assumptions given in Appendix 
III. This was then converted to an unproductive time factor, 

i 

which was used to convert observed mean times to real tirtes 
including the unproductive allowance. 

No library can hope to eliminate all unproductive time. 
Circulation work is especially prone to unavoidable delay 
and time lost when moving between jobs. Furthermore, it is 
usual to employ enough staff to cope with most peak demands 
for service, so there are bound to be periods of overs taffing 
between the peaks. Thus, one would expect unproductive time 
to be higher at the loan desk than in departments with a 
steady v/ork load. All the Circulation Department can hope to 
do is to reduce the opportunities for idle chatter, by optim- 
ising the staffing pattern and the work schedule. 

The work of a namber of employees, for example, that of 
the supervisor, could not conveniently be broken down into 
activities. Therefore, gross times were used, based on the 
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estimates of' the employees concerned. Unproductive time is 
already included in these gross estimates. The time for 
punching and verifying bookcards „a. based on existing records 
of the number of hours worked and the number of cards punched. 
In July a new keypunch operator was being trained, so direct 
timing would have given unrealistic results for keypunch 
time. 

User time in filling out McBee cards was costed in the 
same way as staff time. Unit times were measured with a stop 
watch, and a mean time calculated. No allowance was made for . 
unproductive time; 

Frequency of circulation activities 

• The shortest representative time period which includes 
a full cycle of all the functions affecting circulation is a 
year. The frequencies of the circulation activities vary 
during the academic quarter and over the year; for example. 
Winter quarter (January to March) always has the highest 
level of circulation. In addition, the statistics from the I 
automated system for July and for the year shewed that, not 
only were the July s^^atistics proportionately slower all round, 
the ratios of the various activities were different for the j 
two period.. It was, therefore, decided to collect statistics ' 
for July, 1974 and for the year August, 1973 to July,' r^74. , 
The frequencies of most activities on the automated ( 
system were taken directly from the statistical reports, » 
though even this required a combination of quarterly, monthly, \ 
and daily reports to cover the desired periods. Stiitis^Vc^; of 
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overduos and fines for periods not covered by quarterly 
reports were taken from counts on the notice lists printed 
at each computer billing run. Recalls are not counted on the 
automated system, but the staff member responsible kept a log 
of all items recalled, from which the July figures were 
obtained. The results are given in Appendix IV. 

, The only statistics kept routinely for the manual system 
were total circulation (charges plus renewals) , and circur- 
ation broken down by borrower type. Therefore, counts were 
kept during July of renewals, first overdues, and recalls, 
and samples were made of holds. The other figures were derived 
as indicated in Appendix IV. 

It was necessary to extrapolate from the July manual 
statistics to obtain estimates for the year. There were two 
possible ways of doing this. One was to assume that each 
activity remained in the same ratio to the manual charges as 
in July (i.e. frequency per 1000 manual charges wa^ constant) , 
However, the time within the quarter affects these ratios 
(for example, during the first two weeks of a quarter ' there 
will be relatively few renewals, overdues, and fines), and the 
statistics for the automated system showed that the July 
ratios were atypical of the whole year. The method used, 
therefore, was to assume that the proportion of each activity 
on the manual and automated systems v;ould be the same in 
July as during the whole year. Th^e actual percentages for 
manual charges were very close (31. 8i in July, 30.51 ^or the 
year), which supported this assur.ption . 

Frequencies for queries wore obtained by keeping a count 



of patron use of the Daily Activity Report (D.A.R.) during 
one whole library opening p-riod, spread over a Wednesday 
and Thursday in July. Queries were defined as establishing 
whether or not an item, or items, were out on loan. (General 
queries were excluded from the study) . On the manual system 
all queries had to be answered by the staff, whereas on the^ 
automated system the patron could find out for himself. 
This did not involve any more of the patron's time, because 
he would have had to wait while the question was answered, 
but it did reduce staff time. The total queries (based on 
extrapolation from the one day's figures) were assumed to be 
the same for either system. The count was divided into self- 
service and assisted queries, where "assisted" meant that the 
patron needed help in using the D.A.R. , or requested that 
the item be looked up in the manual files as well. The figure 
for assisted queries was used to calculate staff time spent 
on queries for the existing semi-automated system. 

All other statistics used and their derivation are 
indicated in Appendix IV. 

Level of staff performing each activity 

Loan desic staff wert» divided into four grades: admin- 
istrative assistants, clerical assistants, secretary, and 
work-study students. For many of the overdue, fine, recall, 
and hold activities, only one person, or at most one grade. 
Was involved. However, for counter service, filing, discharg- 
ing, and shelving and sorting books on the return shelves, 
a variety of staff took part. 
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Some of the maual activities were "self-recording" in the 
sense that the staff, member always initialled the McBoe card 
or other record made. These included manual charging, dis- 
charging manual overdues, and sorting and counting the McBees 
from new charges. Counts were made of the numbers of each 
of these activities perfotmed by each level of staff. The- 
percentages at each level for manual charging were assumed 
to be the same for all counter work, that is, charging, 
renewing, queries, and "accepting hold and recall requests. 
This was thought to be a reasonable assumption, as the staff 
•do not know what the pa.tron needs before serving him. The 
percentages for discharging manual overdues were assumed to 
hoik for all manual discharging during the year. 

For sorting books from the return bins to the discharge 
points and then onto the return shelves, and for automated 
discharging, a record was kept each day in July of which 
people had performed each activity. These records were used 
to establish the proportions of the activity done by each * 
staff level. The percentages for manual filings were estimated 
in a similar v;ay. 

The results are given iiji Appendix VI. 

Salaries 

Salary figures were obtained from the lil?rary's account- 
ant and fringe benefits from the University Personnel Office. 
Basic salary figures were used to establish a mean for each 
staff level, which, in the case of hourly paid staff, was 
weighted by the nimiber of hours worked in July. Real mean 



salaries v/ere used, rather than the midpoints of the. scales, 
because there v;as a fairly high turnover of staff at the 
loan desk (as in most libraries) , sc most salaries were at 
the lower end of the scale. 

Mean salaries were then used to calculate a wage per 
minute on duty for each staff level, taking into account all 
paid leave and coffee breaks, and all fringe benefits, 
including free courses taken in the University. The full 
allowance of sick leave is included, as staff tend to take 
it all. The figures for funeral leave and courses taken are 
averages given by the Circulation Librarian. The calculations 
and results are given in Appendix V. 

It should be noted that these fiqures were July, 1974 
rates and could not be used to calculate -actual labour costs 
for August, 1973 to July, 1974, or for any future period, 
because of continual pay increases. 

Materials costs V 

A list of materials used directly in the circulation 
activities was made by going through th i flow process charts. 
Unit costs for each of these materials were obtained from the 
Library Accounting Department. Thci unit costs v/erc multiplied 
by frequency of use and totalled to give actual materials costs 
for the tv/o systems. The calculations and costs are given 
in Appendix VIII . * 

E quipment costs 

The Accountant supplied annu^il rental figurc:3 for the 
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keypunch machine, and ior the C-Dek terminals, niagnotic tape 
drives, and associated equipment. The figures include mainten 
ance and are given in Chapter VI. Only half the annual cost 
of the keypunch machine is charged to circulation, because 
it was used half the time for other v;ork. 

Computer costs 

The computer runnirnj costs for July were supplied by 
the Computer Center, based on its schedule of charges for 
University arte government users. The cost given was divided 
by the automated charges for July to give a unit cost per 
item circulated. As the charge depends mainly upon core 
used, C.P.U. time, and input/output time, it would vary 
directly with the volume of circulation. 

Charging by the Computer Center is all done through 
accounts. No real money changes hands l^d the library does 
not have to budget for computer costs. 



ch;^pter VI 

COST-EFFECTIVENESS MODELS AND RESULTS 



Unit cost model 

As explained in Chapter IV^ it v;as assumed that a manual 
system^ operating at the time of the study, would have the 
same level of circulation as the actual semi-automated system; 
that is^ the uwo systems under comparison are equally effect- 
ive in circulating materials. It was originally expected^ 
before automation ^ that the automated system would stimulate 
circulation by reducing the user effort required. In fact, 
circulation dropped during the first year of automation , 
then increased by 8 to 9% in 1973/4 over 1972/3, though 
neither of these changes have any proven relationship with 
automation . 

A cost-effectiveness model was constructed on the basis 
of the unit costs of circulation of the two systems* Unit 
cost models have been used widely in library research, but 
rarely with any explicit theoretical foundations. The present 
model has been constructed by carefully documenting and class- 
ifying all the relevant costs. For any cost tha*: v;as excluded, 
a reason was given in Chapter IV. As a result , the model is 
considered to have some predictive value, and the overall 
unit cost can at least be broken down into its components. 

The unit used is a conceptual ono of one itom possing 
through the system, such that every activity performed in 
the system is performed on that item proportionately (50) . 
Thus the theoretical item is charged out once, renewed 0,0G 



times, receives 0.19 fines, 0.086 Overdue notices, and 0.06 
queries (see Appendix IV for full figures). For convenience, 
frequencies and costs are given per 1,000 items in the cost 
tables. Thus, the number of charges is equal to the number 
of units, but the unit cost includes a lot more than the cost 
of charging. 

The costs were classified according to the scheme: 

People 
Machines 



Non-recurrent; - fixsd 



Operating < 



fixed { 



Materials 

People 

Machines 



variable < 



Mate rials 
People 
Machines 
Materials 

The total annual costs are then given by the equation: 

r.Cost = D/Y + F + N X U, (1) 
in which D = non-recurrent or development cost; 

y = the period of amortisation in years (the- expected 

life of the system) ; 
F = total annual fixed cost; 

U = total unit cost of the fixed components; and 
N = numbo| of items circulated per year. 
This can be fur^they broken dov/n into: 

ECost = D/Y V (f^ + f^ . . . + f^) + N (u^ "2 • * • " ^ 

(2) 

in wJiich each f and u is a component of the fixed and variable 
coots, rcjipectively . Some of the componcntc; , for tjxaniplu, 
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labour costs, are further divisible into (time x rate) . 
Overall unit cost = (X Cost)/N. 

The model will be built up giving each type of coot in 
turn, for both circulation systems. 

Non-recurrent costs 

These are the costs of systems development, programming, 
and testing for the automated circulation control system. The 
figures below w6re provided by the library's systems analyst. 
All salaries include fringe benefits, which were calculated 
as shov^n in Appendix V, (This applies to all. salaries given 
in this chapter). These non-recurrent salaries are at 1972 
rates. The computer cost includes materials. 

i) Computer Center; ^ 

Systems analyst:io man months at $19,788 p. a. 16,490 p. a. 

Programmer: 8 man months at $13,218 p. a. 8,812 

Computer time in test 3,000 

ii) Library ^ 

Library systems analyst: 1 year at $16,503 16,503 

Total $44,805 

Amortised over five* years , $ 8,961 p. a. 

The period of five .years for amortisation was given by the 
library system analyst, because he considered that the avail- 
ability of new hardware might substantially affect the system 
after that time. 
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Recurrent costs - fixed 
i) Equipment 

The annual cost of rental and maintenance of 



52 



used by the automated system was: 
3 C-Dek input stations 

1 Central controller 

2 7--track 556 DPI magnetic tape recorders ^ 
Maintenance on the above 

% I.B.M. keypunch machine (rental and 

maintenance) 
Total . . 



6,384 



1,416 



421 



8,221 p. a. 



(the keypunch was used only half the time for circulation 
work) 

ii) Implementation 

This is the annual cost of creating the book cards and 
borrower I.D.s. It is sometimes called conversion cost, but 
this implies that there is no cost for the manual system, 
whereas borrower I.D.s are in fact required for both systems. 
Only materials costs are included for borrower I.D.s, as 
explained in Chapter IV. The figures given are taken from 
Appendix VIII and Appendix VII. 

Existing semi-automated system: 

$ 

Borrower I.D.s 6,523.23 p. a. 

Book cards and pockets 346,10 



Labour in keypunching 

Manual system: 

E -"O'-ver I.D.s 



2, 681.2 5 
Total .... 9,550.61 p. a. 



( 



4 , 2 / 8 . 7 (j p ; a . 

The annual cost of keypunching is included hero as a recurring 
cost, rathor than treating ii: e.s a non-rocurrcnt , devclopi^'.cnt 
cofil., bccaune keypunching is expected to continue at the Game- 
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rate in the near future. At the present rate it would take 
over twelve years to" convert the whole of the collection, 
including new books, and this is making no allowance for 
replacement of worn out and lost cards. In addition, over 
the past nine months the proportion of circulation on the 
automated system has stayed fairly constant at around 70%, 
even though the books converted have increased from 27.5% 
to 31.8% of the collection. Thus, the balance between the 
manual and automated components of the existing system is 
expected to change very slowly over the next five years, 
unless some extra effort is put into keypunching. 

iii) Systems maintenance 

Systems maintenance has been a continuing commitment 
to the automated system, representing 12% of the library 
system analyst's time: 

12% x $20,865 = $2,504 p. a. 

iv) Supervision and administration 

This represents time spent by the Circulation Librarian, 
supervisor, and administrative secretary, which, while not 
involved directly in the basic circulation activities, is 
essential to the continuing operation of the loan desk. 
It is assumed to be the saipe for both manual and automated 
systems. These figures are based on estimates given by the 
personnel involved. The Circulation Librarian also supervises 
the reserve des,k, the stacks, and the monitors. For the 
automated system there is an additional fixed labour compon- 
ent, that of changing the magnetic tapes and delivering them 
them to the Computer Center, and collecting the D.A.R. 
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Manual 

$ 

Circulation Librarian: 50% of $14,788 ' 7,394 p. a 
Supervisor: 95% of $10,385 9,866 
Administrative secretary: 

53% of $8,756 4,641 

Total . . . $21,901 p. a 

Semi-automated: 

Supervision, etc. (as above) ' 21,90 1 p. a 

Collect D.A.R. : 25 mins/day at $2.40 
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per hour (WS) '^250. 
Change and deliver tapes: 30 mins/day 

at $3.76 per hr (C A) 470 

Total . . . $22,621 p. a 
The total fixed costs for the two systems are: 

Manual Semi-automated 
Systems development 8,961 
Implementation 4,279 9,551 

Equipment 8,221 
Systems maintenance 2,504 
Supervision etc. 21 ,901 22,621 

$26,180 p. a. $51,858 p. a. 

Total fixed component of 

unit cost 271,710) $0.09635 $0.19086 

The fact that these fixed costs are for a fully manual 
system and the existing, semi-automated system, not for a 
fully automated system, is stressed. The whole book stock 
would have to be converted for a fully automated system, 
and this would cost muci^ more than the present cost of 

conversion. 
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Recurrent costs - variable 
i) Direct labour 

The costs of labour for the basic circulation activities 
were calculated as shown in Appendix VII . The times for each 
element (in the lefthand column) are the results from 
Appendix III. For any element which does not occur every time 
the activity does, an adjusted time is given in the second 
column. (For example, 55% of the recalls are by post card). 
This is then multiplied by the unp ro due tive^Time^f actor 
(U.P.T.F.) to give the total time allotted to each occurrence 
of the elements. Multiplying by the wage per minute (already 
adjusted for time off and fringe benefits) gives the cost for 
each element. The total cost and time of each activity, singly 
and par 1,000 charges, is calculated. Tables .1 and 2 of 
Appendix VII give the costs and times of the manual and 
automated parts of the existing system. Table 3 gives direct 
labour costs and times for a purely manual and a purely 
automated system. These differ slightly because the present 
manual component is atypical in the frequencies of some of 
the activities. For example, there were fewer renewals and 
holds per 1000 manual charges than overall. This is to be 
expected as the manual component is mainly current periodicals 
(which cannot be renewed) and infrequently circulating books. 

The ur.it costs of direct labour for each hf the systems 
are given in Table 1 of this chapter, 
ii) Error correcting 

This represents time spent by an administrative assistant 
dealing with snags on the manual system, and going Ihroucih the 
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error lists which the computer edit progrcimmes print out. 



On the manual "system errors usually result from McBees and 
books being wrongly matched during dischai Ing. On the 
automated system some keying-in errors are edited, and such 
things as a discharge transaction being followed by a hold 
for the same item. It is difficult to relate the time spent 
in correcting these errors to particular circulating items. 
However, the time spent in error correcting does vary overall 
in direct proportion to the volume of circulation. It has, 
therefore, been included as a variable cost, measured as a 
gross percentage of the administrative assistant's time. 
Existing system: 

Automated component: 25% at $8,141 p. a. 2935.25 p. a 
Manual component: 7.5% at $8,141 p. a. $610.57 
Dividing by the n'jniber of charges p. a. 

(273 ,710) : - 
Unit cost of automated component over all 

charges: $0.00749 
Unit dost of manual component over all 

charges : $0.00225 

Total unit cost per charge of error 

correcting: $0.00974 

Automated system: • 

Unit cost = $2,035.25/188,951 (automated charges 

per annum) ^ $0.01077 

Manual system: 

Unit cost = $610.57/82,759 (nirinual charges 

Dcr anr.un) = $0.007 30 



o 
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iii) Faculty users' time 

The time for faculty users was considered as a direct 
cost to the University (rather than as a measure of effect- 
iveness) and was, therefore, included in the unit cost 
model. The mean time for filling out a McBee card was found to 
be 1.48 minutes. The mean faculty salary for the whole \ 
University, adjusted for time off and fringe benefits, was 
$0,224 per minute (Appendix V). 
Manual system: 

1.48 X $0,224 = $0.3315 per faculty manual charge. 
22.95% of charges are to faculty, therefore: 
overall unit cost = $0.3315. x 22.95% 

= $0.07608 per manual chdrge. 

Automated system: 

No cost. 
Existing semi-automated system: 

Only 30.5% of all charges are manual. 

Unit cost of facuifl^y time- = $0.07608 x 30.5% 
. ' = $0.02320. 

iv) Materials costs 

r 

The materials costs for the existing manual and automated 
components, and for entirely manual and entirely automated 
systems, are calculated in Appendix VIII. The unit costs are 

v.. 

given in Table 1. V 

v) Computer costs 

The charges in Appendix IX were given for July, 197^' 
by the Computer Center, As the cost depends on coro used, 
C.P.U, time, input/output time, and pogcj^ of printout, it is 

assumed to vary directly with the volume of circulation. 



i' 59 



There were no figures available from the Corr^puter Center on 
♦ which to base any other assumptions. C.P.U. time may not 

vary directly in proportion to the number of records processed, 
but in the absence of any evidence it was assumed to do so. 
The unit cost per automated charge was calculated by dividing 
the total cost for July by the number of automated charges 

f 

in July . ^ 

Automated system: 

Unit cost of computer time - $ 1 ,962 . 2 8 

11,632 

. = $0.16E7 per automated- 
charge. 

Existing system: only 69.5% of charges are automated: 
Unit cost percharge $0.1GC7 x ef).?*. 

= $0.11725 

Results of applying the unit c ost model 

Table 1 summarises all the component costs and the overall 
unit costs for the existing ^emi-automated sj^stem, and a 
purely manual system. Variable costs are given for a fully 
automated system, but not fixed costs, beciuse of the difficulty 
of establich^tng' the cost of converting the book stock for 

such a system. 

The unit cobts per circulating item arc 36.5 cents lor 
the manual system, and 47.4 centr, for the licmi-automatcd 
system. The difference of almost li cents is attributable to 
the computer costs and the fixed co.-t'.; of the cxistimj 
•system. Even Uu3 varial.io part of the unit cor;t i.s higher 
E^fc" for the automated and scmi-automntod systor\s. ThuG the 



difference in totcil cost between a manual system and the 
existing one will increase with the level of circulation, 
as is shown in Figure 1. This figure was plotted using 
Equation (1) above. 

It can be seen that the total cost does not level orf 
as the volume of circulation increases, for cither the manual 
or the semi-automated system. This is a direct result of the 
assumptions on which the model is based, in particular, 
the assumption that all variable costs vary directly with 
the volume of circulation. In the case of the computer costs 
this assumption may be questionable. If computer costs do not 
increase at the same rate as circulation (for example. 
Burgess (16) has suggested a 5% increase in computer costs 
with a 25% rease in circulation) then the costs for the 
semi-automa..^>- system would level off with increasing circul- 
ation. Even so, it would take a big increase in circulation 
to narrow the present gap in costs. 

^ Increasing salaries will also reduce the cost differential 
between the existing system and a manual one. The model can - 
be manipulated to show this? for example, a 10% increase in 
labour and materials costs would equalise the variable compon- 
ent of the unit cost of the two systems. Hov;eve.r, since the 
fixed component includes a large element of labour and mater- 
ials costs, and this is much higher for the L;e:ni-automated 
system, there is little reduction in thG overall 2iffcrcince 
betv/een the two. It would take d very large increase in 
salaries before the total costs equalised. 

Th' costs of circulation to the library, as oppoc^cd to 
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\ 

the University, can be extracted from the model, v/hich gives 

! 

the following figures: 

Variable Fixed Total unit cost 
part part to library 

Manual $0.19254 + $0.08060 = $0.27314 

Semi-automatea $0.14261 + $0.14602 = $0.28863 
Automation is not quite so expensive for the library 
as it is for the University. The total unit cost for the exist- 
ing system is still slightly higher, but the variable compon- 
ent is lower. Thus with an increasing volume of circulation 
the total costs will even out. This is shown by th lower two 
lines on Figure 1. However, it woula take a 29% increase in 
circulation for the costs to equalise. 

The model could also be adjusted to show the effect 
rf changing the proportions of the manual and automated 
cor-'ponents of the existing system. There is no built-in 
ractor to do this, because the proportions appear to be 
changing .very slowly. This does limit the use of the model 
to the short term future. - 

This model does not take into account any incr(/ase in 
tl :^ variable components of the unit cost, or of the/total 
. ixed cost, for increasing levels of circulation. S^me 
authors (16, 27) claim that with increas^g circulation 
dn-l file sizes, direct labour would ii.-,.Gase disproportionately, 
because the v/ork would become more difficult (particularly 
on a manual system). However, this is likely to be a long term 
effect. Fixed costs, as discussed in Chapto.T.- m , are never 
al^solutely fixed, but change stepwise with large ir.croases 
in activity. For example, it is nnticipatcd that a new C-Dok 
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Items circulated (thousands) 



Figure 1, Relationship beLween total cost and circulation. 



terminal will be installed within the next year. Such changes 
would require the fixed costs in the model to be ;i justed. 

Thus the model shows that the existing semi-automated 
circulation system is more expensive than the equivalent 
manual one, and is lively to remain so for the next few 
years. The model is useful for showing just where the costs lie 
Computer costs are seen to be a large component of the unit 
cost for the existing system. Perhaps the best hope for the 
fuuure of the system is that ialling hardware cos- ^. will 
eventually lower the running costs to the University. 

User time savings 

The three elements of user time which cculd be affected 
by automation ar6: i) filling, out the McBc^e card; ii) waiting 
for service; and iii) being served. In fact, i) has: been 
completely eliminated for the automated t:r::iponen t of the 
existing circulation system, representing a sa^^ing of 1.48 
minutes per automated loan* The times taken by staff to 
charge out books are 0*461 and 0-431 minutes for the manual 
and automated systems respectively. The user spends an equal 
aniount of time waiting, while being served. The dl/fcience 
between the tv/o systems on this element of user time is so 
slight that it has been ignored. As element iii) above is 
unchanged, there is no'rea-oon to think that queuing time 
would have been affected by automation • As it was impossible 
to ^neasure any difference in user waiting time, becaus'.c there 
was no fully manual operation for comparison, waiting time 
was assumed to be the same for both alternative^:;. 
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Thus the overall time saving to the user of a fully 
^ automated system, as against a manual system, is 1.48 minutes 
per item circulating. The time savings of faculty users have 
already been included in the unit .tost model , as a cost to 
the manual system. However, student and non-C.S.U. time 
cannot be charged directly to the University, so is treated 
here separately. Non-faculty account for 77.05% of the loans; 
therefore, the t'nie saved par item circurating on the auto- 
mated subsystem is: 

1.48 X 77.05% = 1.^4 minutes per item. 
Since only 69.5% o'f circulation is on the automated system, 
the unit saving of non-faculty usei'^'^ime by the Existing 
subsystem is: 

1.14 X 69.5% = 0.792 minutes per item. 
As the increase in unit cost of the existing system over the 
manual system is 10.9 cents, the cost of this time saving 
is 13.76 cents per minute saved, or $8.25 per hour. 

The semi-automated system is obviously more effective in 
meeting the objective of minimising the user's time required. 
However, in terms of cost-effectiveness, $8.25 per hour io a 
very high price to pay for students' and non-C.S.U. users' time 

It is possible that the savings in user time may lead to 
an increase in circulaLion . It has been reported (52) that in 
one library a minute of faculty time saved in getting to 
library materials induced faculty to spend two or Ll-iroc; 
minutes p.cquiring and reading nore literature. After a halving 
of access time for stud»^ntr, , circulation doubled. Thus the 
demand Cor books may v/cll be elastic, duponding on the library* 



effectiveness, as well as on the size of the user population. 

Satisfaction level 

It was impossible to measure the effectiveness of the 
ilternative circulation systems in meeting the objective of 
immediate satisfaction of user needs. However, automation 
may affect availablility and satisfaction level in a number 
of ways, and these are considered. 

Discharging books is quicker on the automated system 
than on the manual (0.25 against 0.38 minutes). When the 
library is busy, backlogs of books waiting to be discharged 
tend to build up at the loan desk. This should happen less 
frequently with the automated system than with a manual 
system,, thus resulting in a quicker return of books to the 
shelves, and in increased availability. No backlogs were 
observed during the summer, and, in any case, it was impossible 
to compare the semi-automated system with ? fully manual one, 
without data for the latter. 

One of the justifications frequently used for automated 
circulation control cystems is their* ability to produce 
statistical reports shov/ing the use of various parts of, or 
items in, the collection. The belief is that these reports 
give librarians a firm basis on which to decide what books to 
buy. The value of statistical reports has sonietimes been 
moaL-urcd ))y the; corr^t of gatlicring the surac data manually. 
Hov;ever, Uiis method assumois the value of the reports, ap.d a 
large number of them may hci urielcss in terms of meeting the 
library':; objectives. 



The only sensible way of evaluating statistical reports 
is in terms of the objective of satisfying user demands. If 
the reports are used as a basis for deciding how to spend 
funds ^ the end' result should be an increase in user demand 
satisfaction level. If the reports are not used, they have 
no value. 

At C.S.U., the "books in demand" reports are just begin- 
ing to be used by subject librarians as a basis for fund 
allocation. So far, only a few slight changes have been made, 
so it is not^li^kely that there have been any changes in 
overall effectiveness. 

Use statistics have also been employed to establish 
priorities for reclassifying items from the older part of the 
collection from Dewey to L.C. The most used items arc reclass- 
ified first. This should make it easier for the user to find 
items of interest. 

One possible decrease in effectiveness of the automated 
system is the longer time lag before records appear in the 
files. This is up to 39 hours for the automated system, 
though usUiilly less than 24 hours. For the manual system it is 
usually about 4 hours. It is possible that this may lower the 
satisfaction level, by discouraging people from looking for 
items which the records show to be on loan, but v/hich have, 
in fact, been returned. This probably happens infrequently. 
The converse problem, of not showing an item to be on loan 
when it was, gave rise to only 7 of 176 search requo5Jt:i 
during the month of July. (Since the search is always delayed 
until the following day, when the record v^'ould show on the 
D.A.R., no more staff time is involved). 
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4. M aintaining the collection i ntaci: 

As mentioned in Chapter IV, book loss is largely due to 
theft, which is out of the control of the automated circul- 
ation system. An interesting use of the statistical reports 
on item use has, however, been made in relation to this problem, 
The library is about to install a book detector system, 
but cannot afford to process every item in the collection, 
so that it will be detected. Therefore, the statistical 
, reports havebeen used to show the areas of heaviest use and 
of heaviest loss, and the processing will initially concent- 
rate on those areas. Thus, the automated system may contribute 
to reducing book loss. 

An area more directly related to the circulation system 
is the accuracy of the files for circulating items. It is 
through these files that the loan desk controls circulation. 
If any of the records are missing, or erroneous in such a 
way that the item on loan cannot be traced to a particular 
person, then the library can only rely on the honesty of the 
borrov/er to make him return the item. It is unlikely that 
such errors in the circulation files result in many book 
losses, but accuracy of the files is an indirect measure of 
effectiveness in this respect. 

The problem of missing records occurs in the manual 
system when books and McBecs are wrongly matched at discharging. 
The "snags "arc books v^hich later come in, but have no matching 
McBee card in the file. Once the "snag" book coincs in tlie 
original error can usually be traced, but until it does return 
the ntaff are unav/aro of the error. An estiipate, given by the 
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loan desk staff, of 4 ^ags per day was used to calculate 
the the percentage of books circulating for which there are 
no records. This comes to 1 - 2%; that is, the manual files 
are 98 - 99% accurate. 

For the automated system the main problem is errors in 
keying-in I.D. numbers and borrower status. The resulting 
"bad I.D." cannot be matched against any particular bqrrower, 
^ and the item on loan is, therefore, out of the control of the 

system. In fact, many of the bad I.D.s can be traced to 
borrowers by checking against different registration files, 
for example, when a non-C.S.U. borrower has been^keyed in 
as a student. In other cases, transposing digits yields the 
answer. However, this involves considerable time, and there 
are always some which are unresolved. The percentage of bad 
I.D.s was calculated by exdimining the printout of lists of 
notices (fines, overdues , and bills) from the June and July 
billing runs. The result showed that approximately 5% 'of the 
overdue items have bad I.D.s. Therefore, it can be assumed 
that only 95% of the items circulating have accurate records. 

Mispunched borrower I.D. cards have caused similar 
problems in maintaining con-trol over the circulating items. 
A large number of the student I.D. cards were punched with the 
wrong social security number one year, and are still causing 
problems in relating items on loan to their borrowers. 
However, this problem is not inherent in the automated systeip. 

Th us the automated system is less effective than tliu 
manual one in this respect. The time taken in ircsoving tliose 
errors has already been involved in the cost model. 

ERIC 
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Some of the products of the automated circulation 
systfim cannot be related directly to objectives. Examples are 
the fines notices to student borrowers (which are not sent 
on the manual system) and the lists of items on loan to one 
borrower. Perhaps the fact that only about six of the latter 
lists have been produced for borrowers since the system 
started indicates that they have little value. Measuring 
effectiveness in terms of objectives is thus a good way to 
isolate the items and activities of real value. 

One by-product of the automated circulation system is 
the attendance module for hourly employees. The employees 
"clock in" on the C-Dek terminals. At the end of each pay 
period the computer calculates hours worked and pay earned 
for each person. This hac saved a considerable amounife of 
time (2h to 3 man-days per month) in the library accounting 
department. However, in July, 1974 a change in the University 
pay and accounting policy eliminated any benefits from the 
attendance module. 

Summary of f i ndings 

i) The unit cost per item circulated is 36.5 cents for the 
manu-'.l system, and 47.4 cents for the existing semi -automated 
system. Thus the existing system is lJ.9 cents per unit, or 
30^ more expensive than the manual system. This difference vn. 
be reduced by risir/j salaries find an increasing volume of 
circulation; however, it will be some years before the costs 
equalise . 

ii) The saving in non-faculty Utjors' tim.e by the oxjr,ting 
system over a manual one is 0.79 minutus per item circulated 



At an increased cost of 10,9 cents per item, this gives a 
cost-effectiveness ratio of $8.25 per hour saved, 
iii) The accuracy of the files for the existing automated 
subsystem is lower than that of the existing manual system; 
95% as against 98-99% accuracy. 
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CHAPTER VII 
CONCLUSIONS AND RECOMMENDATIONS 

- y 

The conclusion is unavoidable that the existing semi- 
automated circulation system at Colorado State University 
cannot at present be justified in terms of cost-effectiveness. 
However, in the future the long term effects of automation 
on the composition of the collection may result in an increase 
in effectiveness which justifies the cost. Improved measures 
of effectiveness would be needed to establish any change 
and to relate it to automation. The decision as to how much 
it is worth to increase effectiveness must be made by the head 
of the library, or by the University in allocating its funds. 
The cost-effectiveness study merely shows the effectiveness 
for a given cost. 

The difference in cost between the existing system and 
a manual system will decrease only slowly as salaries and the 
circulation level rise. Thus, the automated system is expected 
to remain more expensive over the next few years, unless there 
is a fall in computer running costs. The cost difference to 
the library is not as great, as a large part of the cost of 
automation is borne by the University. In the end, the 
University pays the whole bill for the library's services, 
so it is only sensible to compare costs at the University 
level. 

This study hus highlighted some of the components of the^ 
automated system v/hose efficiency could be increased. For t 
example, calculating fines is one activity in which the / 
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computer should be more efficient. But with the present 
method of prorating manual against automated fines, there is, 
in fact, very little cost saving, because 40% of the fines 
have to be recalculated. 

Similarly, although the computer is more accurate than 
man can be, errors in keying in I.D. numbers make the automated 
records less accurate than the manual ones. A check digit 
appended to the^ numbers would eliminate most of the problems. 
However, this would require different hardware to verify the 
numbers. 

Holds are much less efficient on the automated system 
than on the manual. This is basically a limitation of the 
equipment. It would be ideal to have a trapping store to 
store the call numbers on hold. Then whe^iever an item with a 
hold on was discharged or renewed, it would be flagged by 
the trapping store, and some indication would be given to 
the operator of the terminal. This would also eliminate the 
present procedure of checking the D.A.R. for holds, every time 
an item is renewed. 

It is hoped that this study will help dispell some of the 
fallacies about automated systems, for example, that they are 
necessarily cheaper, and that they are more accurate than 
manual systems. In fact, automated systems are much less 
tolerant of human error than manual systems, and require 
better quality control over the data input. Thus, while the 
bad I.D.s cannot be corrected by computer, they can of ten be 
manually traced to the correct borrowc^r, by finding an I.D. 
whicii ic very siimilar- to thr? incorrect one. Tim comput.or. 
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however, can only make perfect matches. 

The list of cos.ts given sliould also help prevent omission 
of relevant oost^ in future cost studies. The cost of systems 
maintenance is one that is often ignored, or not expected. 
This was one of the reasons why the original pre-automation- 
cost study at C.S.U. underestimated the cost of the automated 
system. 

It is hoped that future cost studies will have - sounder 
theoretical basis than previous oiies. The most importantr 

/ 

points are that costs should only be measured in relation to 
effectiveness, and effectiveness should be measured in relation 
to explicitly stated objectives. Only in this way can one see, 
for example, that having volumes of statistics for eve.ry aspect* 
of circulation may not be particularly effective, especially 
if they remain on the shelf unopened. 

The objectives of this study have not been fully realised, 
in that measures were not established for all the effectiveness 
criteria. This was due to the shortage of time, but the lack 
of adequate criteria and measures is likely to hinder future 
studies. Research into library effectiveness should concentrate 
on finding criteria which can be quantified, and then these 
can be used in cost-effectiveness studies. 

Although not fulfilling all its objectives, this study 
has produced mud: information which could be useful to the 
C.S.U. library, and to other libraries. It is felt that the 
results of time study and cost- >ctivcnGG5 analysis would be 
well worth the effort involved for any library, and their use 
is highly recommended. 
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APPENDIX I 

DESC JPTION OF CIRCULATION SYSTEMS AT COLORAnO STAT^=: 

UNIVERSITY 



All^the operations which were timed are flow process 
charted on the following pages. A general outline of the two 



circulation systepas is given in order to put the individi^al 
operations into context. 

General V 



The loan period is two weeks for books and older perj/od- 

icals and tv;o days for recent periodicals , including unbounds. 

current issues. One renewal is allowed on books. Faculty ari^^ 

staff members and research students with special borrowing 

privileges may borrow books for the quarter, and are no.t 

fined, although they do receive overdue noticesl. There is 

• ' i 
no limit to the number of items a person can borrow. 

The loan transaction is made at the loan desk, the date 

due stamp being evidence to the monitor at the exit that the 

book has been charged out. Therefore, yiis date due stamp 

-must always be cancelled when a book is returned. To return 

a book the patron simply places it in one of the book drops. 

As fines are not collected in the library, the patron does 

not have to be present when the book is discharged. 

Manual system 

The manual system is based on a circulation file of 
edge-notched McBee cards arranged by L.C. call number. For 
each item borrowed, the pc.tron fills out a McBgg card, which 
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is punched before filinq go that, a few days after it becomes 
overdue, it will separate from the rest of the file on 
needling. The first overdue notice is simply a Xerox copy 
of the McBee card, stamped "overdue". Other notching posit- 
ions are used for speci-jl types of loan, such as interlibrary 
loan or bindery, so tluit these can be separated from the file. 
For holds and some special loans the McBee cards are flagged 
by colon ced tags to aleiL: the staff when the book is discharged 
There is no access by borrower name, but this is rarely needed 
anyway . 

Fines are collected by the University Accounts Depart- 
ment, but the library calculates amounts. Non-C.S.U. patrons 
arc notified of fines by typed invoice. Student fines are 
debited against the students' accounts, and the students are 
not notified until they receive the regular monthly state- 
i'iients from the Accounts Department. All students have an 
account with the University, into which course fees, library 
fines, etc. are paid. Studenvr^ did receive typed bills 
before the automated system was introduced. Illegible hand-- 
writing by the patron is frequently a problem when processing 
of fines, overdues, and recalls, v/hen the patron's name, 
social security nuiab^^r, ana address or telc^phone number are 
taken from the McBee card. 

The only statistics recorded are countr; of loans to each 
1 y p o o f bo r r o-.v r . 

T\u torn a ted -yj:J^^ 

Loan transactions a^e r^Tonlcd by {iKw;"^:!'; <i i":;"M/h'Mi 
80 column boc:>k Ccird and IIm* hiyrynyv l ' :> j.l.i.'.tLr l.h. 



76 



tt>u;-!.'hod wiLh his nine digil social f.f-'cur i iy rmmber) into 
thL; C-Dck terminal. For borrowers v.-iLliouf including 
non-C.S;.U. borrowers, the social b'.'-uTi;:y i. umber can be 
keyed into the terminal. Keys for loan i-orii J and borrower \ 
type are also pressed, and the tranrjactmn is recorded. 
For discharging, only the book card is rcquf.red. The circ- 
ulation file is stored on magnetic tar)t: ana can be accessed 
by transaction number (a ten digit nunibor generated by the 
'computer at the time the record is Cf.L-atcu) , call number, 
bor^O'.' number, date due, and by hold o.r renew status. 
The file is updated daily and printed O'l!: in call number 
order as the /Daily Activity Report (D.A.R.^ 

The computer generates fines and overdue notices twice 
weekly, and reminder notices to faculty and others with 
quarter charges before the end of each quarter. These notices 
bear the borrower name and address, which are .)btained by 
matching the borrower type and sociai serurit/ number against 
the appropriate magnetic tape name and address file. Errors 
in keying in borrower type and number cause non-matches for 
S pjrcent cf the notices. Names and addresses for these 
unmatched social securicy numbers then have to \>Ci searched 
for manualJy. 

The computer calculates: fijincs , bul about 40 percent are 
recalculated manually because of a ^^hangc in policy sdnr- 
tlie programs were written (reduced fii/ s 1} t v;,, or moi.' 
itemr. per nerson we-e overdu- at th- r.aui.- t.im"). r.tudcnt 
fines ar. au' tcma t ica J ly d.Hjitcd aqaia-.t t ho i r , um.-opp I , t hou.jl 
any cnrjH'ct.i on;-; have Uo be Manually ror-oni^,! r,a i..,ui 
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(data coding forruL^) and sonl. In the Accounts Departnient. 
Non-C.S.U. finc-i are noti.fiod by typed invoice. 

Holds are keyed in on the Luminal, causin,. the word 
"hold" tb appear on the D.A.R. beside the rel-/ant record, 
which should prevent renewal of the loan. Ana-t fro.-n this, 
holds are taken care of manually. The hold cilip is placed 
on a hardboard block (hold "dummy") and int-..filed with the 
books on the return shelves at the loan desk, where it 
should be matched with the book on its return, ilovever, come 
books do slip through, so that a weekly check of hold slips 
against a computer printed list of holclc (the st-c-:> list) ir. 
required. If the book on hold is one that can bo recalled, 
(normal two week loans cannot be) , the computer du>comatically 
changes the duo d^te. The borrowr^r is still informed manually 
by telephone or post card, rather than by a computer gener- 
ated notice, as"thi5 can be done the same day as the hold is 
placed. For recalls on the automated syritcm, the borrower's 
name and address have to be looked up by social sucuiity 
number in printouts of the registration files. Errors in 
keying in cause the same problems as with th(i fip-s not ice:,;. 

The compute- produces daily, monthly, ci jart . I y , and 
annual statistical sun'.inarie.s of each ♦ ypij of tr.n:, . L i c^n , 
in total, by each 1 .irrowor cati .;ory, and by ) in!,.. r>i: day. 
Reports can also bo on '(lucrd , on d-aiuami, of ;!:(.. iMir,;-, ,,;,(■ to- 
a i-)ar ticul ar h<)r}aaw.>r r.lation (r.q. l);:a!.',y, ^ , 

of "bouk.i in C'r-naiv.'", that i . il-i-,;-, v-h ; ( i, hav cir^ulat 
"''■^■"i- ^hnw a qiv.'ti t. ii:i.a; i :: a :<■' ; a \ < ! . 1 i , , ■ . ■,. 

^ .i I C) ! a. 1 1 I r air ; a a ■ I i ■ : ]' ■ , '\ < i i ! , a a> ' ' a ■ • , a ' 

Th( ■ (.'"!'■';; I I ■ ) M i )a : I ; i an , ' > i !■ - ' * i - i . ■( a ; t 1 ■ a ' t • a i 
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i 



2 



I 

i 



ancc of all hourly pai -J employoes in Iho library. These: 
records go onto a separate file and aro used to autonal really 
calculate the hour., workod and pay oarned at the ond of each 
pay period. 
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FLOW PROCESS CHARTS OF 
ACTIVITIES TIMED 
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I 
I 

I 

I 
1 



Symbols 



o 

□ 

D 

V 



OperatioiA 

Transportation 

Inspection 

Delay 

Storage 



Units timed are indicated by brackets 
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Lib r::.rv 



c.s.u. 



of 



80 



c> vi'.artedt 



Charging - manual 



Filing - nann.-.J 



Cato Julv .197 





ProcOBJ Description 


'oonnv , 


Go to charge counter. 




Pick up McBee card and book/magazine 


OOSDV 


3 


Check McBee card against book spinG/maoazinp» 


OC> □ DV 


cover. 


OODDVi 


1 4 


Check McBee card against I.D. card. 


iOODDVi 5 


Open book/magazine to inside cover. 


OODDVi 5a 


Glue in date due slip if missing. 


OOGDV! 6 


Select date due stamp. 


OODDVi 7 


Stamp book and McBee card. 


OODDVi 8 


Replace date due stamp in holder. 


i2^DV|_L. 


Hand book to patron. Tell patron due date. 


OODDVI 10 


Initial McBee c^;rd. 


OC>tIlDVUl (place McBce card in cardboard box. 


■■OODDVI12 


Leave desk. 


OODDVI 




OODDV! 


FILING - manU/vL 


OODDVl 




OODOVl 


1 


Pick batch of cards from boy.. 


OO'DDVi - 


Move to pro sorter. 


loODDV! 3 

1 _ . 


Drop cards into anprooriato slots . 


OODDVi 4 


Open drciwers of pros or to r. 


OODDVI s 


HomoVf? cards f rom prcv.;orlnr, arrar.qi n<f cont f»i 


CO-DDVi 


at ri''[l"it r\riqlf':; io '^hmi t -n f r: cif pi'r 'V i r)i.r. ^'l^^t 


'iOO D^^DV !_ _ 


C.1 or.r • d rd'.vr' rs . 



icon PA' j f. 



1 lui 



Carry r;lacl; oi card", .ind riling !mx f ta!. It- 



ling box cor;tains card punch) 



C . S . U . 



of 



81 



Subjoct Chortcdi 



Filing - manual 



Dato 



Discharging - manual 



Symbol 



oc>aDV 



step 



iOODDV 



oc>nDvi 



Qonpvl 9 



oc>aDv! 



OODDVl 



10 



oi>nDvj 11 



ProcoQo Doocriptioa 



Arrange contents of each slot . and v;hole "pull' 



into call number order. 



Count number of faculty, student, and "other" 



loans made. V/rite on slip of paper. 



Punch cards for proper due dates - book, 



periodical, quarter, I.L.L., bindery, or special 



Place cards and punch in f i ling box . 



Go to supervisor's desk. 



o i.:>nr)vi ~ 
l6c>nDv 



Write counts and total on "circulation count" 



OtODDVl 13 



slip. Initial . 



Return to table. 



oc>aDV! 14 



oonovl 15 



Pick up filing box. 



Take it to manual discharging table. 



16 



Interfile cards into main circulation file. 



CODDVl 



OODDVl 



DISCHARGING - /lANUAL 



oonov! 



;oc>nDvi 



fDOrjDVi 2 



OOlJDVi 



Pick books from return bin . 



Sort for discharqo static, z^. 1 and 2 (map'.al) 



oc>nDV( 3 



OODDVs 4 



oorjDvi 5 



..... 



and 3 (autom ^-od) . 



Carrv in batch^\^; ^o discharnr^ binr; 



^icl: boo!;/rnaqazinc' 1 rem bin 



Selort "Ml^;hlnq M(*P>cm! car».l and rmuvi^ frr-ia 



'3 



1 



1 
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Ubrory C.S.u. 

Subject Qiarted, Discharging - manual _ ^^^^ 



of 82 



Synbol 



oonov 



Of>DDV 



stop 



7 

7a 



Procoaa Description 



porjDv 



0[C>aDv, 



Inspect McBee r .rd for hold rn...„„ 
Pjac^qok. with Mcnee c.rH ^n,,-.„ ^^j. 



OODDV! 



OODDVl 8b 



OODDVl 



oionovi 8c 



oc>aDv|io 



[i OC>DDV i 
boDDVi 



OO' □ DV i 
_00_DDvi' 
OODDVT 




Move book truck to sor t i ng she Ives . 



OC>^J2Vi_J_Pickj^ianclful of books 



oonovl :t 



|0r>LlDV!_4_ 



OO-LlDV ! 5 

oc>nov[ 



inspect cill nupitcr on f i rs t boo); . 



Move to correct shelf 



PUice book 011 shelf 



Itonent 3 to 5 



i'L-turn to boo': truck 



] V 



I 
I 
I 
I 

I 

i 



• (A 
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Library 



C.S.u, 



Subject Charted I 



i 




of 



,83 



Syrabol 

ffoc>nDv 



Procdofl Dcucrlptioa 



iOC>DDV| 




OO-DDvj 

'bc>aDv[ 



[OODDV 



2 
3 



RENEWS - M.^^.UAL 



Go to loans desk. 



Take item from patron. 
Go to manual ri^.m 



oo-aDv 

OtODDvl 



4oo> □ D Vj 5 



Select matching MpRo„ card frc-n 'iir- r 

— — j-i-i^M ..iJc. Inspect 



O^DpVU 

oc>nDvj__7_ 



oonov!" 9 



holds. (K..B. book on hold ..nn.. fao 

i^enewGd) . 

^^^^^^^i2f!iL^ -lith hook and Men.. 
Sta..p now d„o d... ,,^3^^ ^^^^^ 



Check patron's In n■^r^r^ 

l-il£^^^^d against McRpn 



Pass book to patron . 



iSi^£!lilinLdue_ date on McBoe c ard to see 



if overdue. 



'^i:±-QY.'_Il|l"«P'^ = t borrower .status on ' 

HoCMJDVi f~- ^i;±.^:Li:^.^=jiil_.o see 



[OO'nDVjio 



Ji" student. 



ilifi^i!!:![!'_ifll£;ijmKlo^ overdue Men,.-" 



-^|_wrUeJWdu;. When rcn...,,...," oTZZ 



bo;,i(\. new di;. 



date. 



I r 



I 
I 
i 
1 
I 
i 



o 
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<;5 



I? 



lJ.brur7 
Subjoct Charted! 



C.S.u. 




OO-DDV 



.Search for cor responding ncaee card in fn. 
ilil2?^'l££Lill££2:LPf£££." ^oo- not checked 



iOoaDv|__5 

OODDV 




* ^ — ' - I I , 



OO-DDVi 
OC>D"DV| 7 



numbor/adress on back of McB ee card 
Stick orange tag to McBeo. 



O O-DDV i 

IOc>L2DVi__ 
QC>nDVi 8, 



n: 



jf^}^_on_2jcek charge, can bo rec.iUed) . 



OODOVi 



_s_liD of Dnnor. 



{ I 



Lihrr.rv 



C . S . U 



Subject Chortedt 



_Hold/rocalls - mr.nual 
Recalls - manual 



oil 00 1 

of 

Date 



85 



Syrabol 



Stop 



Qoanv 



OOUDV l 



1^ 

9 



Procoaa Deocriptioa 



OiODDV 



QODDV! 



OODDVl 



OC>n DVl 2a 



File pjpar slip in call' number order 
Replace HcBee ccird in manual circulation fili» 



RECALLS - MANUAL 



Take McBee card from soindlo. 



Inspect McBee card for borrov/er's r'hono 



number to see if present and loqible. 



2b 



lOO-DDVl 



Inspect McDee card for borrower status. 



Look up phone numbor in apt^ro priate cli r ectory 



by name. 



Looaovi 2c 

OODDV 



If no phone number, v;rito rocii'll card, and 



OODDVl 



addrcLis to borrower. Go to step 5. (N.B.: 



loonpyj 3 



OODDV! 



00>nDV| 3a 



address is on McMce card, or if illegible can 



be found from directory) 



Phone borrov/er 



If no reply, repeat step 3 later or qo to 3b. 



[| 0C>aDV i 3b 

address to borro,7or. 



If still no' reply write recall card and 



[joO-ljDVi 



Inform b^r-rowcT of hold and now due date on 



O.OGDVi 



oonovi 0 



oo-riDvi 



i tern. 



IVicorcl dcii:e and new due datf? on Mcl^.'o card. 



Kopai.r od^c no! c h rmd vMinrh to fill on n- 




(iuo dat'?. Oran::'' if moI al>-fa':v 



□ DVl 7 



Lib z'orj 
Subject Caorted: 



C.S.U. 



Recalln - 'manual 



of 



8^ 



ilol^Z^ notifvina n atron - ,,anual and auto. 



Symbol 



OO-DDV 



OODDV 



OOrJDV 



OtODDV 



OO-DDV 




OC>D DVi 

' ' . r 



OO-DDVl" 



OODDV 

loogpyf 

OODDVl " 



'OC>GDV| la 



HOLDS - N OTIFYING PATRON - MAN'UAr. ANn 

AUTOMATED 




Pick up book from desk. Examine hold carrt n.- 



slip for phone number 



oo> n Dv i 2 



Look up phone number in airectorv. 



OODDV j 



loonDv! 5 



oo □ pyj 4 



Phone patron. 



VJait for answer. 



Inform patron book is on hold. 



oo-DDy 



OC>nDX7i 6 



LOC>: . .OV j 

■IOr>aDVi" 



If no reply write card and address to patron. 



Record date and details on card or slio. • 



Repeat steps 1 to 5 . 



^■JJ^y, batch of books to ho]d sh--] vn s . 



8 



oc>nDVi 



OC>DDV| 



Sort into c-^Jph.ibeticnl ordor bv n a t ron ' ^-^ nnmg . 



P^3a cG cards i n mail boN. 



OODDVi 



0:>DDVj 2 



OVERDUKS - ■lANUAI, (TWICE v;i:i.;:iA' ) 



Tnho ci|ui piiicnt [roin ti r,-i' ;<' r 



Ca^t-ry to monu^l dlschjfno labl. ■ . 



Library 



C.S .U. 



Subject Cnarted: 



Overdues - manual 



Shoot 
of 

Pato 



87 



Symbol 



Stop 



Ot>D\)V 



OODDV 



Or^rJDV 



OC>DDV 



OODDVl 6 



OODDVl 



OODDVl 



Proceeo Doocriptioa 



Go to calendar 



Get dates and numbers to be needled and 



punched that day 



Return to discharge table and sit down 



Remove small stack of McBee cards (in call 



number sequence) and pass n eedle through 
appropriate hQle> Shako so that overdues drop 



OODDVi 



out • 



oc>aDvl 7 



Sort the drops into 1st and 2nd overdues and 



OC>DDV| 



place cards face down in call number sequence* 



OO-DDV! 8 



Replace remaining stack of McRee cards in tray 



OODDV! 



Repeat steps 6 to 8 until all cards in 1st 



OtODDV 



two trays have been needled. 



Loc>nDVi 9 



Move to other discharge table. 



OO-DDVl 



Repeat steps 6 to 8 until all cards in 2nd 



oo-nDVi 



two trays have been needled. 



OOi IDVjio 



Check through drops* 



0!C>aDViii 



Mend and refile any errors 1 



J^O^^^ lI DV| 12 ':'ake 2nd overdues to the secretary and return. 



[[oionDviis 



OC>L)DVl 



oi>nDViii 



Go through stamoing day's date on back of 



ist overdue McBee cards. 



Go through overduos punchincf to fall again in 



OC>aDV! 



0;::>LirjVii-3 



two weeks . 



Put away equipment - noodlt,*, ^ray, ^;la'np;, punch. 



[ :0>>a DVil^ C or r 



Carry o v (. » r d u e s d o\-/ n t u X « ? t * c> >: rcn\\\, 



Library 



C.S.U. 



of 



03 



Subject Charted t 



Dnto 



Synbol 



Stap 



Proces3 Description 



oc>nDv 



17 



Fill out Xerox aonlication. 



,.Or>DDV| 



18 



Return to (loan desk. (N.B.: if there are few 



oi>rjDv 



OcODDV 



19 



OODDV! 



Or> □ DVl 20 



Ot>DDV| 



21 



overdues, sN^ps 18 and 20 are omitted) . 



Xerox attendant copies overdues eight at a 



time, keeping in call number order. 



Pick up overdue McBee cards and Xerox copies 



from Xerox room. 



Return to loan desk. 



IpiODDVl 22 



Stamp each copy on each sheet "OVERDUE" (8 per 



oc>aDv| 



page) . 



23 



Check and clarify addresses on each sheet, 



OO □ DV| 



oc>nDv| 24 



.oonov! 25 



OC>DDV| 



0;:>DDVi26 



OODDVl 



OOPDV 



OO-DDVl 



[|OC>nDV:28 



OC>D0Vl29 



looking up in directory if necessary. 



Cut up sheet. 



Sort copies by first letter of borrower's 



surname . 



Take envelopes and fines lists from counter 



to work table. 



Take each alphabetic group 'of copios and sort 



by borrower. (To bring tocfcther books- chocked 



out to one person) . 



Put fines schedules in envelopes. 



Fold each borrower's ovorduo noticei; a .1 place 



m appropriate enve lopo . (Wi ndc^w onvo lor^'o 



Stamped campus or Fort Cullinr;/ or plain 



white envelope? for out of: Fori CoMini* - v/i.th 



fines schedule for studonl^;). 



^,1 

1r 
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^>>rary C.s.u . 

Subject Cbartedt __Overdues^anual 



2nd oveVdues - manual 



fihoot . 
of 

tato 



89 




OCODDV 



ptODDVl 



OO'DDV l 32 

33 



overdue notice s. 
Fasten each pile of envelopes tn...... 



a rubber band. 

Take envelope s and place in mail box. 
Put away spare envelopes and aani > 



I I— I u V I .-1. away spare envelonoe 

rfoir^ t-, rx,-, r ~- envelopes and equipm ent . 

bOOrmyl 34|Re£ile overdue McBee card, • ■ " 

OgnDVp " circulation .ne. 

ptODDVl 



oc> pgy 

QODDV 
Ot>DDV! 

( loioaDv i' 




OODDVi" 



OODDVl 



Check against "no box" ,fnr 



nilnual 




)Ooks for whic h 
»e circulati( 



^there is no McB 



ee card in 



leck 



OODDV ! 5a 

OOC>DDV ! 6 ' 



Inst Daily Activrity Report. fN.n., 
tep 3 does not occur in purely 
Hgcord "searched", and date on Mm., cnrd. 




If no answer, repeat, or go to ston 6 



jOC>DDV j 

1 



^ej^; _dctails from McDoe cn_r£^n to_„_^^ ' 
2nd overdue memos. 



] 

I 

I 
I 
I 

I 

I 
1 
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Idbrary ' 
Subject CGartedj 



IIOODDV 



Sjnbol 

or>ar)v 





Oats 



froeaoB Dooerlptloa 



8 



([qcoqdv 



l }oo>aDvf 



10 



11 



13 

oc>nDv'~ 



xerox men.os. Place cop, ^ ^ 

Type. envelopes from McBee c..^, 
address If necessary ) . 
Place memos in envelope s. 
.Hecord -hold' on back'pf Mc3ees. .p, . edge 
notches. Orange tag. 
Repunch . 

Heflle in circulation file . 
Take envelopes to mail box, 



Oc^DDVl 



0[>DDV| 



Ot>aDv| 




OC> □ DV 

[[bonDvi' 



OODDVf 
OODOvf 



OC>DDVl 



jOOIJDV! 





Take discharged ovc-rdn. M.r. ^e cards fr.,r. 
discharge terminal to .4..... . .^y^ tabl... 

Sort overdue Mc3ee cards hv . „ „„ 

into alphabeti.er. pisc.-,.. , 

staff, GTA and GRA cards. 

(Steps 1 and 2 are daily': .^ e rest wooklv l . 
Go through putt ing into alohnhetical order 

and stapling tog ether all cards f.r 

person. 




Hatches with ~~ 



I 

I 



1 
I 

I 

I 
I 

] 



<3 



Library 

Subject Cbartedi 



C.S.U. 




Synbol 



ooapv 

PC>DDV| _ 



Procfso Dsscrlption 



Qonpv 
oc>aDv 



s 



i©oa Dvi 



pc>DDV 



PC>DDV 
PO'DDV 



PODDV 



10 



oonpyl 



Examine due dat. on McBee card,«> U „. 
ready for fining. 

alphabetlser. fi„ ease more books on .k. 
same transaction come in ) . 
Calculate fin e using fine calculator. 
Prorate or add any additional fin., ... 
.san-e person. R.oord tot«, , 
llace McBee(s) in stud.n. 

tepeat steos 6 to 9 for .1, ...^ ,,^3^^^ 

STUDENT FTMP.c; 




■bC>Dpv|" 



'OODPvf 



11 



00>DPV!i2 



OODpVi 




Record student Social s.......^. ^^^.r 

fine f.on. McBe. onto loaH eo,„,,,„, 
billing. 

Place Mcsee-card(s) in hnv 'for fjun^. 

Hepeat steps 10 and 1] fn. .^udent fin. . 

^2i2i.iii^ii;2S_on_loa^ 
load sheet number and datn in log. 
Go to Xerox room. 



!pi>Dpy| 



15 



Xerox load sheetr. . 



Return to locin do.sk., 



Put Xerox Conine i.-. 



1 

: I 
: I 
: \ 

rr 



I 

1 



1 



I 

I 

i 

1 



rERic 



Wbrary 



-C,.s.y , 



of 



Subject Chjirtodi . . Fines - m..n.:,.i 



Cat« 




bC>DDV} 



Ot>pDVj 



OODDVl 

'oc>aDvi2o 



oc>aDvi 



OC>DDV|' 



L OC>DDVi2o 



Qoapvi 



OC> □ DVj 22 



OODDVi23 



OODDV i 



QoaDv|24 



OC>DPVj25 



oc>nDV'" 



OODDVi 



OODDVi 




iQODDV i 
IQOD DV'!27, 

1 



Rcpoat c;tcp s 22 to ?.G until all fino r nr-r. 



dealt with. 



Sort envelop es into Fort Collins and out o f 



town. 



if 



Library 



C.S.U. 



snoot 
of 



93 



Subject Chiirtedi 



Fines - manual 



Dato 



Synbol 


Stop 

n 


Proeoaa Deccriptioa 


OODDV 


28 


Fasten each together with rubber band. 


OO-DDV 


29 


Take to mail box. 


OC>nDV 


1 


At infrequent intervals : ^ 


OtODDVho 


iaK£ HcBee cards from filing box and pre-sort 


OODDV! 


xiiuu waru sorcer* 


OC>DDV|3i 


to cupooaras under counter and take out 


OODDVl 


1 


^xxes ox xines* 


OODDV 


32 


xctJvc WOXIv uaOXe • • 


lOODDV 


33 


xAiu^i.^xxe nuDcc wcixQi»^ wxun ouner xines* 


On>nDV 


!- 


*\c uui.li xxxt; uxciy o uo cupooarci • 


OC>DDV 


1 

■ II 




OODDV 


1 




OODDVl 
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APPENDIX II 

DUTIES CARRIED OUT BY LOAN DESK STAFF WHICH ARE EXCLUDED 

FROM THE COSTING 

1. Searching for missing items requested by patrons and 
creating records (manual or automated) so that such items 
will be automatically flagged if discharged. 

2. Collecting, charging out, and despatching items requested 
by faculty at an outlying campus. 

3. Answering general enquiries, lending pencils, answering 
telephone queries, etc. 

4. Location assistance, i.e. helping patrons to locate books 
by means of the call number. (Usually just directing 
them to. the right part of the library.) 

5. Monitoring the exit during monitors' breaks. 

6. Taking applications for special borrowing privileges, 
lockers, study carrels, and for registering non-C.S.U. 
borrov;ers. 

7. Helping with the record, tape, and microfilm collection. 

8. Shelving books in the stacks during slack periods. 

N.B. Shelving books in the stacks is not normally a duty 
of loan desk staff and v;as excluded from this stu^ly. 

9. Operating the telephone sv/itchboard in the evenings and 
at weekends. 
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I 

APPENDIX III (cont) 
UNPRODUCTIVE TIME 

July 

Results of work sampling (90 readings) : 

% of prodactive time ■= 72.5% ±5% (at 95% confidence) 
i.e. unproductive time = 27.5% Of total time 

August 1973- July 1974 

This figure was considered to be too hi«h for the whole 
year. Therefore the total hours worked in both July and the 
full year were calaulated. Actual figures are given for July 
cmd for student employees for the year. The Civil Service 
hours for the year were calculated on the same basis as those 
in Appendix V. Records were kept during July of the time spent 
on activities peculiar to the surjner, because of the lov; circ- 
ulation work Ipad then. The total time spent on these 
activities was subtracted from the hours worked in July, to 
give the hours spent on loan desk work. The figures exclude 
the supervisor's time. 

July Aug. -July 

Total loan desk hours: 1210 17,950 

The total time spent on the basic circulation activities 
(those activities which were timed - see Appendix I), was 
calculated from the unit times and frequencies of the 
activities. Unproductive hours for July were calculated as 
27.5% of the total. Time spent on other work in July v/as 
established by difference. (Appendix II lists tlic 'otlior* 
activities. ) 
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J"ly Year 
Circulation 438.5 hrs = 36.3% 6,903.9 hrs = 38.46% 

.Other 43S.7 « 3^ 3,. 

Unproductive 3 32. 3 = 27.5% 

Total loan 

desk hours 1,210 17,950 
Circulation= 17,069 271,71'0 

The assumption was made that the time spent on 'other- 
work would vary in direct proportion to the level of circ- 
ulation. This seems reasonable, since most of the activities 
do vary directly with the use of the library, and time spent 
on activities unique, for loan desk staff, to the summer 
(shelving and shelf reading) has already been excluded. 

Making this assumption, it was possible to estimate 
•other- as 6,983 hours, or 38.95 for the year. Thi^ laaves 
22.6% for unproductive time for the year. 

The unproductiv2 time was spread over all othev activities 
by multiplying the iinit time for each by an unrpoductiv^ ^ 
time factor (UPTF) , to give the total unit time, including - 

the unproductive allowance. 

22.6 

UPTF =1+77.4 
UPTF = 1.29 
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Appendix IV, Table 1: Footnotes 

1. Estimate based on two counts of hold slips and McBees with 
holds. A 10:1 ratio for auto:manual was., found both 
both ti^es. 

2. Estimate based on the assumption that manual 2nd overdues 
will, be the same percent of the |:otal 2nd overdues as 1st 
manual overdues are of the total 1st overdues. 

3. Estimate based on counting the number of students charged 
on load sheets for July, multiplying by the number of items 

per person, and then adding 11% for non-C.S.U. fines (11% 

i 

is the proportion of non-C.S.U. auto fines in July). 

4. Estimate based on counts during uwo days in July. 
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Appendix IV, Table 2: Footnotes 

1. Estimated on the assumption that the percentage in each 
category would be the same as in July. 

2. Estimated on the assumption that the frequency per 1,000 
charges would be the same as on the automated system in 
July. 

3. Assumes the same frequency per 1,000 charges as in July. 

4. 15% of these are dealt with on the automated system, hence 
the figure is given as 160.14 in the tables of cost 
calculations for the present manual component. 
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APPENDIX IV (cont) 
Other statistics used in calculatinq times, labour costs , 



and material costs. 



46 1st overdues 
per needling 



(items) 



1.62 items fined or 
overdue per person 
per billing run or 
per needling 



35.7 items fined per 
page of printout of 
billing run 

27.9% of manual loans 
to faculty 

22.95% of all loans to 
faculty 

11% of fines (items) 
to non-CS.U. in July 

8% of fines (items) 
to npn-C.S,U. for year 



23% of 1st overdues 
to faculty 



34% of 2nd overdues 
to faculty 

75% of faculty phone 
calls unsuccessful on 
2nd overdues 



Thq average for July when the timings 
were taken. 

Average from a sample of automated 
billing runs from throughout the year. 
Assumed to be the same ratio for 1st 
and 2nd overdue notices, and for manual 
fines and 1st and 2nd overdues. (i'he, 
average from two needlings in July 
was 1.56 1st overdues per person, 
which was considered close enough 
to justify the assumption) . 

The average for July when the timings 
were taken. 



From manual circulation statistics 
for year. 

From combined manual and auto 
statistics for year. 

From July billing runs. Assumed to be 
the seune percentage on manual. 

The average from the auto statistics 
for the year. Assumed to be the same 
percentage of persons fined. (There 
was no significant difference in the 
number of items fined per person 
between students and non-C.S.U.) 
Assumed to be the same on the 
manual system. 

Average from auto statistics for 
year. Assumed to be the same for 
manual system. 

Ditto. 



Secretary's estimate. (50% reached on 
1st phone call, 25% on 2nd, and 25% 
on "^rd) . 
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APPENDIX IV (cont) 
Other statistics used (cont) 



55% of recalls and hold 
notifications by post- 
card 

15% of manual fines 
dealt with on automated 
system 

40% of automated stud- 
ent fines adjusted and 
put on load sheet 



Based on sample counts from the log 
of recalls. Assumed to be the same 
for holds. 

festimate based on counting the number 
of matches recorded on the JuJLy 
billing run printouts. 

Average of. figures from sample 
billing runs from whole year. 
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APPENDIX V 



SALARIES 



Administrative assistants 
Working days per year: 52 x 5 

r 

Holidays 
Vacation 
Sick leave 
Funeral leave 



= 260.0 days per year 
11.0 - 
15.0 - 
15.0 - 
1.25- 



217.75 



(i.e. 1742.0 hours per year) 
Coffee breaks (half hour per day) = 108.87 - hours 
Time on duty^ = 1633. 13 hours per year 



Mean salary 

PERA (pension: - 9.5%) 

Insurance 

Free courses worth: 



= $8383 per year 

796.38 + 

22.18 + " 

fel.50 + 



(Av. half quarter per year at $123/qtr) 



Mean salary with frinqo benefits = $9263.06 per year 

Mean hourly wac^e = 9263.06 = $5.67 pe r hour on duty 

1633.13 

~ $0.094 per mi nu te on d uty 

Mean hourly wages per hour on duty, 

Calculatetl in same v/ay : - 

Secretary $5.36 = $0,089 per minute 

Xerox operator $4.27 = $0,071 " 

Book preparatioii $4.86 = $0.08] " 

Keypunch supervisor $4.48 - $0,075 " 




APPENDIX V (cont) 
' SALARIES 

Clerical assistants 

Working days per year: 52 x 5 

Holidays 

Vacation 

Sick leave 

Funeral leave 

220.15 days per year 

(i.e. 1,761.2 hours per year) 

Coffee breaks (half hour per day) 110.1 hours per year 

Actual wo rking time 1,651.1 hours per y ear 

Mean clerical assistant salary = $5,598.00 per year 
PiE.R.A. (retirement) at 9.5% 531.81 + " 

Insurance 22,18 + " 

Free courses worth: 61.50 + " 

(Average qtr/yr at $123/qtr) 

Mean salary and fringe benefits = $6,213.49 per year 

Mean hourly wage = $6213^ = $3.76 per hour on duty 
~ 1651.1 ■ 

- $0,063 per minute 

Work-study and hourly staff 

Per hour worked = l.oo hours 

Coffee breaks hour in four hours) Q.OG hours 

Time on duty (hrs) = 0.94 hours 
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APPt:NDIX V (cont) 



KIC 



Work-study and hourly staff (cont) 
Mean hourly wage 



Mean hourly wage 



= $2.26 per hour 

= $2.26 

079"4 per hour on duty 



= $2.40 per hour on duty 
~ $0»0^ pe- minute 



Similarly, hourly keypunch operator = $2.60 per hour on duty 

• = $0.04 3 per minute 
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APPENDIX V (cont) 
SALARIES 



Faculty (whole University) 

Working days per year: 52 x 5 

Holidays 

Vacation 

Sick leave 

Funeral leave 



260.00 days per year 
11.00 - " 
24.00 - " .. 

15.00 - " 
1.25 - " 



20y.75 days per year 
(i.e. 1670 hours per year) 
Coffee breaks (half hour per day) 104. 37 - 

Actual workinq time 



Mean salary 
PERA (10.5%) 
Insurance 

Disability insurance 
Free courses worth: 



= 1565.63 hoars per year 

= $18,957.00 per year 
1,990.48 + " 
23.40 + " 
6.18 + " 
61.50 + " 



Mean salary with fringe benefits = $21,038.56 per year 

Mean hourly wage = $ 21,038. 56 $13.^.4 per hour 

1,565.63 

~ $0 ' 224 per minute 

Annual salaries including fringe benefits : 
System analyst = $20,865 
Circulation librarian = $14,788 



APPENDIX VI 

Staff performing, and weighted wages for dutios performed 
by more than one grade of staff. 

AA: - Administrative 'Assistants at $0,094 per minute. 
CA: - Clerical assistants at $0,063 per minute. 
WS : - Work study students at $0,040 per minute. 
Sec: - Secretary at $0,089 per minute. 

Counter work (charging, AA: 13.4% 

renewing, taking holds, CA: 42.6% 

queries) WS : 44.0% 

Weighted wage per minute: $0,057 

Discharging -'^anual AA : 34.0% 

CA: 30.0% 
WS: 40.0% 
Weighted wage per minute: $0,065 

Discharging - automated AA : 8.0% 

CA: 52.0% 
WS: 40.0% 
VJeighted wage per minute: $0,056 

Sorting books and Ch: 3 5.0% 

shelving WS : 65.0% 

Weighted wage per minute: $0,048 

Filing (esti mate) AA: 20.0% 

CA: 70.0% 

Q ' V7S: ]0.0% 

vie 

Weighted v/age per minute: $0,067 
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APPENDIX VI (cont) 
Staff pOrCorming, and weighted wages (cont) 

Sott and count McBees AA: 4 2.0% 
* CA: 58.0% 

Weighted wage per minute: $0,076 

Searching for second Sec: 50.0% 
overdues (estimate) CA: 50.0% 

Wei<ghted wage per minute: $0,076 
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APPENDIX X 



GLOSSARY 



Billing run 

Call number 
Carrels' 
C-Dek 
Charge 
Continuous 
timing 

CPU 

Fixed cost 
GRA, GTA 
Hold 
Issue 
L.C. 

Load sheet 
McDee 

Monitor 

Quarter 
Reserve 
Session 
Shelf reading 
SSN 

Stock taking 
Variable cost 



Computer run which produces overdue notices, 

fines and bills for lost books. 

Classification number. 

Study cubicles. 

Type of input terminal. 

Issue a book. 

The watch runs continuously through the timing, 
instead of being set back to zero at the start 
of each cycle. 
Central processing unit. 

One that does not vary with the level of output. 

Graduate research/teaching assistant. 

Reserve. 

Charge out. 

Library of Congress. 

Computer coding sheet. 

Small, edge-notched card on which manual 

circulation transactions are recorded. 

Cljeck books leaving the library to ensure that 

they have been charged out. 

University term. 

Hold. 

University term. 

Checking shelves to see books are in order. 

Social security number. 

Checking collection for lost items. 

One that varies directly v/ith output. 
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